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NOTICE

The study reported herein was undertaken under the aegis of
the National Research Council with the express approval of the
Governing Board of the National Research Council. Such approval
Indicated that the Board considered that the problem is of national
significance; that elucidation or solution of the problem required
scientific or technical competence and that the resources of the
National Research Council were particularly suitable to the conduct
of the project. The institutional responsibilities of the National
Research Council were then discharged in the following manner:

The members of the study committee were selected for their
individual scholarly competence and judgment with due consideration
for the balance and breadth of disciplines. Rerponsibility for all
aspects of this report rests with the study committee, to whom our
sincere appreciation is expressed.

Although the reports of our study committees are not submitted
for approval to the Academy membership nor to the Council, each report
is reviewed by a second group of appropriately qualified individuals
according to procedures established and monitored by the Academy's
Report Review Committee. Such reviews are intended to determine,
inter alia, whether the major questions and relevant points of view
have been addressed and whether the reported findings, conclusions,
and recommendations arose from the available data and information.
Distribution of the report is approved, by the President, only after
satisfactory completion of this review process.



Preface

The Committee on Basic Research in Education was established in 1968

as a result of cooperation among the Office of Education, U. S. Department

of Health, Education, and Welfare, the Division of Behavioral. Sciences,

National Academy of Sciences-National Research Council, and the National

Acadeity of Education. The purpose of the Committee was to provide advice

to the Office of Education on the organization of a comprehensive program

of support for basic behavioral, social, and humanistic research of rele-

vance to education. This report describes the history, activities, and-

recommendations of the Committee.

We think it is appropriate to describe the National Academy of Sci-

ences, the National Research Council, and the National Academy of Education,

to acknowledge the contributions of individuals who have been involved in

the Committee's four years of work, and to provide an explanatory note about

the authorship of this report.

The National Academy of Sciences

The National Academy of Sciences is a private honorary organization

of over 850 scientists and engineers elected to lifetime membership on the

basis of outstanding contributions to knowledge. Established by a Congres-

sional Act cf Incorporation signed by Abraham Lincoln on March 3, 1863, and

supported by private and public funds, the Academy works to further science

and its use for tho. general welfare by bringing together notably qualified

individuals to deal with scientific and technological problems of broad sig-

nificance.

Under the terms of its Congressional charter, the Academy is also

called upon to act as an official--yet independent adviser to the federal



government in matters of science and technology. ThIN provWou at.7..unts

for the close ties that have always existed between the Academy and the

government, although the Academy is not n governmental agency and its

activities are not limited to those on, behalf of the government.

The National Research Council

The National Research Council is an agency organized in 1916 by the

National Academy of Sciences, at the request of President Wilson, to enable

the broad community of United States scientists and engineers to associate

their efforts with those of the more limited membership of the Academy in

service to science and the nation. It now serves both the National Academy

of Sciences and the National Academy of Engineering in the discharge of

their responsibilities. The members of the Council and the members of its

committees, boards, and panels are drawn from governmental, academic, indus-

trial, and other private organizations and institutions throughout the

country.

Supported by private and public contributions, grants, and contracts,

and with voluntary contributions of time and effort by several thousand of

the nation's leading scientists and engineers, the Academies and the Council

work to serve the national interest, to foster the sound development of sci-

ence and engineering, and to promote their effective application for the

benefit of society.

The National Academy of Education

The purpose of the National Academy of Education is to promote scholarly

inquiry and discussion concerning the end and means of education, in all its

forms, in the United States and abroad. Its membership represents a wide

variety of disciplinary backgrounds, institutional affiliations, and educational
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viewpoints. The Constitution of the Academy provIdes fur a regular member-

ship of 50 persons whose scholarly and scientific writings on the subject

of education are judged outstanding. The members are arranged in four sec-

tions of 10 members each: (1) the history and philosophy cf education;

(2) the politics, economics, sociology, and anthropology of education;

(3) the psychology of education; and (4) the study of educational practice.

In addition, a maximum of 10 persons, whose accomplishments in the field of

education are judged outstanding but whose writings need not identify them

with one of the sections, may be elected members-at-large. 'A small number

of members emeriti and foreign associates also participate as fully as pos-

sible in Academy activities.

Chartered in 1965 by the Board of Regents of New York, the Academy

meets semi-annually to discuss appropriate questions of educational theory

and practice. Committees of the Academy have also prepared reports from

time to time on specific issues of educational policy, both on the initia-

tive of the membership and at the invitation of governmental agencies. The

Academy has also sought to encourage fruitful research on education by

younger scholars through several of its programs. TMs activities of the

Academy have been supported by generous grants from the Carnegie Corpora-

tion of New York, thc Spencer Foundation, and the Ford Foundation.

3
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CHAPTER 1

THE HISTORY AND GOALS OF THE COMMITTEE ON BASIC RESEARCH IN EDUCATION

The Coicalttee on Basic Research in Education (COBRE) was established

following discussions in J967 among Henry David, Executive Secretary of the ,

Division of Behavioral Sciences, National Academy of Sciences - National

Research Council (NAS-NRC), Lawrence A. Cremin, then Vice-President of the

National Auagtmy of Education (NAE), and R. Louis Bright, then Associate

Commissioner for Research of the U. S. Office of Education (OE).

In a request to the YAS-NRC dated October 17, 1967, Commissioner

Bright noted that much of the research that had been supported by the OE had

been "of a veey applied character" and he commented on the great need for

"truly basic studies." He estimated that.the OE was then spending less than

$1 million a year to support research that might be classified as basic, but

imdicated that its intention was to increase expenditures for such research

to somewhere between $20 and $30 million a year by 1973. For fiscal year

1969 the OE was to allocate about $4 million to basic research. To aid in

the wise expenditure of such funds, and to provide guidance for the future

direction of a basic research program, he proposed that a committee be estab-

lished jointly by the National Academy of Education and the HAS -NRC. This

committee would identify needed basic research and set forth a program

designed to encourage scientists to participate in such research. It would

recommend research projects falling within the purposes and scope of the pro-

gram for funding by the OE. It would operate for three years, and each year

would assume responsibility for recommending expenditures on basic research

equivalent to a substantial proportion of the OE's allocations for such

1
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research. For the first year, the committee would recommend as many proj-

ects as could be supported by shout $1 million.

It was natural for Commissioner Bright to approach the National

Academy of Education and the NAS-NRC. The latter organization had for

many years operated as a point of contact between government agencies and

the scientific community, although it had previously had little involvement

with the OE and educational researchers. The National Academy of Education

had been founded In 1965 "to promote scholarly inquiry and discussion con-

cerning the ends and means of education, in'all its forms," and even by 1967

had shown its concern with stimulating imaginative and fruitful research in

education and promoting high standards of educational scholarship. The

National Academy of Education had formed a standing Committee on Educational

Research, chaired by Lee J. Cronbach, the membership of which included a num-

ber of prominent scholars in several fields of education.

In response to the Office of Education's request, the Executive Com-

mittee of the Division of Behavioral Sciences took formal action at its

meeting of October 20, 1967, to establish a Committee on Basic Research in

Education jointly with the National Academy of Education. The National

Academy of Education took similar action in the same month, its.President,

Ralph Tyler, expressing appreciation for the opportunity to cooperate with

the Division in developing a basic research in education program. The

National Academy of Education empowered Lawrence A. Cremin to act for it in

working out the terms of this joint effort.

Shortly thereafter, the Division and the National Academy of Educa-

tion developed a proposal requesting support for a fifteen-member multidis-

ciplinary committee, whose composition would be jointly determined by the
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Division and the National Academy of Education. The Pivisicn would be ndein-

istratively responsible for the work of the committee.

A contract between the rational Academy of Sciences and the Office of

Iducation for the work of the committee uas signed in Apcil 1968. Through

joint consultation between the Division and the National Academy of Educa-

tion, 14 scholars were appointed as charter members of the committee. In

addition to the 10 present Committee members listed on page iv, these included:

R. Taylor Cole, Duke University (Political Science)

Lawrence A. nremin, Teachers College, Columbia University (History of

Education)

John I. Doodled, University of California at Los Angeles (Administra-

tion, Curriculum)

Fritz Maohlnp, Princeton University (Economics)

Meetings and Further history

In all, the Committee on Basic Research in Education held eight meet-

ings, as follows:

June 13, 1968--Washington, DC

December 7, 1968Washington, DC

March 1-2, 1969Washington, DC

May 10, 1969 -- Washington, DC

September 12-13, 1969Charlottesville, Virginia

December 12-13, 1969 -- Washington, DC

April 3-4, 1970 -- Washington, DC

January 22-23, 1971 --Palo Alto, California

There were changes in the composition of the COM during the course

of its life. Professor Machlup resigned in February 1969; Professors Cole
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and Goodlad resigned July 31, 1969, and Professor Cremin resigned December 1.

1969. John B. Carroll, Robert M. Gagne, H. Thomas James. and Theodore W.

Schultz were appointed to the Committee August 1, 1969. Louis Hartz, Harvard

University. also appointed to the Committee at that time, found that he was

unable to serve, and resigned November 1969.

According to its contract, the scope of work of the Committee on Basic.

Research in Education would include:

(1) Development of strategic approaches to basic research in

education;

(:) Preparation of guidelines for a coherent, multidisciplinary

program of basic research studies;

(3) Identification of potential researchers of high quality;

(4) Invitation and even active solicitation of relevant research

proposals;

(5) Screening and assessment of these proposals; and

(6) Selection of those research proposals to be recommended to

the Office of Education for funding.

The OE would arrange the contracts administratively and be responsible for

monitoring them.

Derived from the original plans laid down for the Committee, its

major activities can be described under three headings, as follows:

(1) Development and implementation of a program of major

basic research grants;

(2) Sponsorship of a series of research workshops in eight major

fields of social science related to education; and

(3) Development and implementation of a program of small grants
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in basic research, to encourage research by younger scholars.

In addition to those activities involving actual support for research,

the Committee spent several meetings discussing strategic approaches and

guidelines for basic research programs. These discussions focused an two

general, interrelated issues: (1) What research questions are most likely

to produce interesting and important results? (2) What kinds of programs

will encourage high quAity research on those questions?

Chapter 2 describes the three major research support activities of

the Committee, and Chapterb 1 and 4 describe its conclusions about more

general issues, based on its experience and discussion. In Chapter 5, the

Committee summarizes its recommendations.

1
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CHAPTER 2

THE ACTIVITIES OF THE COMMITTEE ON BASIC RESEARCH IN EDUCATION

Program of Major Grants

For each of its first two years of activity, the Committee on Basic

Research in Education was asked by the Office of Education to recommend a

program costing $1 million. At its first meeting, on June 13, 1968, COBRE

decided to initiate a program of support for unsolicited "major" grants in

basic research in education, reasoning that such a program would meet

several interesting objectives. First, it would enable the Committee mem-

bers to show how such a program could be developed and managed. Second, it

would attract the attention of scholars who might not otherwise be disposed

to devote their energies to basic studies in education. Third, it would

directly help basic study in education by increasing the funds available

for these studies. The Committee realised that $1 million was not really

a large amount of money, and wanted to spread the sum as widely as possible.

However, the Committee also wanted to avoid putting undue limits on the'

amount awarded to any one applicant. The Committee thought that grants in

the range of $20,000 - $100,000, for the terms of one or two years, would

be of a suitable magnitude.

At its first meeting, COBRE also established guidelines for preparing

an announcement of the new program, the schedule for grants and awards, and

the procedures for screening research applications. It further arranged for

preparation of an instruction manual on the form of grant applications and

made plans for the distribution of the brochure announcing the program.

Brochures were subsequently distributed to over 1,300 graduate departments

6
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of behavioral sciences (psychology. sociology, education, history, business,

anthropology, economics, political science, linguistics, medicine, and bio-

sciences), as well as to other lists of selected scholars, administrators,

and institutions (Appendix 1); The first distribution took place in August

and September 1968; a second brochure, announcing the continuation of the

program, was distributed in July and August 1969.

Screening and Processing

Four deadlines for submitting proposals were announced during the two

years of the COERE major grant program: November 1, 1968; February 1, 1969;

October 1, 1969; and January 15, 1970. As each proposal was received it was

assigned to one or more members of the Committer who took primary responsi-

i

bility for reading it, for suggesting external evaluators, and for making a

recommendation for action. After the expiration of each deadline, the full

Committee net to discuss the recommendations. Proposals recommended by the

full Committee were then transmitted to the Office of Education, which nego-

tiated the grants and monitored them after they had been awarded.

Applications and Grants: 'Laney

In the course of four rounds of proposals, COERE received and evalua-

ted 360 applications requesting a total of S29,332,383. Of these requests,

the Committee recommended 47 for awards, granting a total of $1,990,687 or

an average of $43,275* per project. Table 1 shows the amounts requested and

* This is the amount recommended by COERE: in a number of cases, minor tui -
get modifications were made by the investigators or by the Office of Educe-
tion..The total spent by the Office of Education on the basis of recommenda-
tions by MERE was $1,990,62%. Not included in this summary is one recommended
proposal which was not funded by the OE because it was from a foreign institu-
tion, and two that were withdrawn by the investigators because of changes in
their research staffs or facilities.
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Table I

Major Crant Program
Fonds Requested and Reemommuled

Deadline Requested Crinted
....z...--__

$ 611,014

N Requests N Crantt.

1* $11.406,42/ 111 14

11ka 8.159,849 514,172 107 15

1 4,859.798 468,452 63 10

4 4,706,309 377,049 59 7

Tam. x:9,332,387 $1 990 687 360
----.=

46

* Includes two renewals granted after fourth deadline.
** 'Includes one renewal granted after fourth deadline.
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recoasended In each award period. As Table I shows, the number of requests

received and the amount of money requested in the second year were each

about half as large as in the first year. Overall, less than ten percent

of the funds requested were granted, and only about thirteen percent of the

applications were funded at all.

Three requests for continuation of support were also granted; the

funds for these are included with the original application in this analysis.

Most of the successful applications were only partially funded.

Table 2 shows the average amounts requested by all applicants and by those

funded, the average amount granted in each award period, and the average

amount cut from the budgets of successful applicants. The funds that were

awarded amounted to only a little over half (58 percent) of the funds reques-

ted by those applicants. The first year's grants suffered more from budget

cuts than those for the second :,ear, although the cuts for the second half

of the first year were small (funds requested at that time were also small).

The smaller number of applications for the second year perhaps accounted for

the larger budgets in the second y,:ar's awards, competition being less fierce.

The OE Basic Research Program

The decrease in number of applications in the second year of the Com-

mittee's major grant program does not indicate a decrease in interest among

researchers, but rather an increase in opportunities for research support

from other programs. In late spring of 1969, the Office of Education

announced its own unsolicited basic research program with an October 1969

deadline for submission of proposals for the first award period. Although

this program was designed to support the same kinds of research as the MIRE

program, the two were administered separately. Proposals submitted to one
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Table 2

Major Grant Program
Average Funds Requested, Recommended. and Cut for the Four Deadlines

AVERAGE FUNDS

Requested by
All Those Par-

Deadline Applications tially Funded Granted Funds Cut

1 $87,072 $105,516 $43,644 $61,827

2 78,129 45,486 35,611 9,875

3 93,013 72,479 46,845 25,633

4 79.768 78,640 53.864 24,776

ALL DEADLINES $84,496 S 75,530 $44,991 $30,503
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program were not accepted for review by the other. The Office of Education

received 149 applications for its October 1969 deadline, which coincided

with the third COBRE deadline. Of tlese, 19 were recommended for funding.

Department Affiliations of Investigators

Table 3 shows the applications and grants recommended by the Commit-

tee broken down by the university department er other institution with which

the investigators are affiliated. This is orly anrapproximatc measure of

the actual content of the research proposed, as there were instances in

which, for example, people in departments of psychology proposed historical

research, or in which anthropologists proposed research on verbal learning.

The number of such exceptions vas small, however. Psychology (including

psychiatry) and education accounted for about half of the applications;

social sciences (anthropology, economics, political science, sociology,

and history) had a modest share, 16 percent; biology (including all bio-

sciences and medicine) and all other university departments (including con -

pater sciences, speech, engineering, and physical sciences) each had less

than 10 percent. Individuals who were not affiliated with a particular

university department accounted for about 17 percent of the applications.

In most cases, the individuals were from independent, non-profit research

organizations; a few were from profit - making organizations, and a few were

affiliated with a university or college but not with a particular department

within the university of college. The institutions are listed in Appendix ..

Some information about the applications and grants is summarized in

the second half of Table 3. When taken together, psychology and education

are represented in about the same proportions among grantees as among appli-

cants. Taken separately, however, departments of psychology are overrepre-

24
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Table 3

Major Grant Program
Total and Average Funds Requested by

and Granted to Department of Investigator

Department
Total

Requested
Average

Requested
N

Requests
Total
Granted

Average
Grant

N
Grants'

Psychology $ 8,394,193 $79,945 105 $1,079,449 $46,932 23

Education 6,804,344 91,950 74 173,737 57,912 3

Social Science 3,225,815 52,882 61 272,532 27,253 10

Biology 2,753,498 98,339 28 57,200 57,200 1

Other University 1,938,827 69,244 28 123,468 41,156 3

Non-University -6,215,706 97,120 64 284,402 47,400 6

All Departments $29,332,383 $81,580 360 $1,990,788 $46,309 46
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granted to the department of the investigator. Social science research

seems to be less expensive than other disciplines, while biology and edu-

cation are most expensive. All types of investigators experienced budget

cuts, but the largest cuts were applied to the non-university research

organizations.'

Applications and Grants: Visibility of Department

One of the Committee's goals was to interest highly qualified, crea-

tive researchers in problems relevant to education. As an approximate

10

Rented (SO percent of grants but only 29 percent of applications) while

schools and departments of education are underrepresented (6 percent of

grants with 20 percent of applications). Biology is also underrepresented,

with the other finlds represented among the grantees in approximately the

same proportions as among the applieants. Apparently people affiliated

with departments of psychology tend to thinit'of their work in terms of

basic or fundamental research, while educators do not.

Table .1 also shows the total and average amount requested by and

measure of the quality of a researcher, one can look at the prestige or

visibility of the place where he or she works. (This is on the assumption

that highly visible universities or research organizations attract highly

qualified researchers and vice versa. The Committee did not use: visibility

of department es a.criterion in awarding grants, but rather attempted to

distribute its awards as widely as possible,among.disciplines and organize-

tionsi provided the research proposed was of high 'quality.) The data in

Table 4 are presented as an indirect indication of how successful the Com-.

...mittee was-in'achieving.the goal of attracting the best researchers, and

also as an indication of what kinds of places seem to be producing the best

rkriralmmo
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to education, running about six weeks and involving train-

ing of researchers as well as reporting on on -going or

completed studies.

Longer-term institutes or centers associated with univer-

sities or research organizations.

Workshops on the model of the eight sponsored by COBRE,

but with different kinds of objectives, for example, bring-

ing basic researchers together with people concerned with

development and application in education.

A program of "stimulated" project support, in which

researchers are invited to submit proposals on specific

topics. The workshops could .be one way of identifying

the researchers and topics.

Finally, it should be noted that the success of the programs depended

in n. number of cases on the effort of individual,Committee members in publi-

cizing the programs, attracting good proposals, locating appropriate external

reviewers, reading proposals, organizing and inviting participants to work-

shcps,.etc. The history of the activities of the Committee attests to the

importawle of having a group of highly qualified researchers intimately in-

volved with any program of support for basic research.

1



Table 4

Major Grant Fiogram
Number of Applications from and Grants to
"Highly Visible" and other Departments

First Second Third . Fourth
Deadline Deadline Deadline Deadline

Department _ABCD ABCD ABCD All'e D

Piychology 30 19 9 7 37 15 7 5 24 5 5 1' 14 1 2 0

Education 39 15 2 2 21 9 0 0 4 2 1 1 10 1 0 0

Social Science 20 10 2 2 15 10 2 2 13 7 3 2 13 6 3 3

Biology 4.200 8.100 5 2 0 0 11 4 1 1

Other 15 6 1 1 5 2 1 0 6 2 1 0 2 1 0 0

Non-University 23 X' OX 21 X 5 Y. 11X0k 9X15

Column A: Number of. applications
.

Column B: Number of applications from "highly visible" departments
Column C:. Number Of grants awarded'to all' departments
Column D: Number of giants to "highly visible" departments



CHAPTER 3

THE ROLE OF THE DISCIPLINES III BASIC RESEARCH RELATED TO EDUCATION

It is notoriously difficult to draw a precise boundary betwecn

"basic" and "applied" research.* The kind of research the Committee con-

siders "basic" presupposes: (1) intellectual continuity, building on and

expanding an intellectual background; and (2) exploration of all the

aspects of a phenomenon, and of all the interrelationships among these

aspects as they, Aevelop.

These characteristics make the practical, as opposed to the abstract,

definition of basic research fairly simple. Basic research is firmly

grounded in the theory and methodology of one or more of the scientific

disciplines. The several disciplines, however, vary greatly in the kinds

of phenomena they encompass and in the techniques they use.

Since basic research must be seen in the context of the scientific

disciplines, COBRE defined as part of its.basic mission the exploration in

some depth of the role of the various disciplines (singly or in multidisci-

plinary efforts) in basic research of-relevance to education. This section

of the report is an attempt to delineate COBRE's experience in all three

research support programs with respect to:

(1) Survey of disciplines that appear to have relevance to educa-

tional problems, with an indication of the nature of that relevance;

(2) Degree to which COBRE programs were able to attract attention

* Lee Cronbach and Patrick Suppes, for example, in a report prepared by
the CoMmittee on Educational Reiearch of the National Academy of Education,
Research for Tasorrow's Schools (The MacMillan Company, 1969), abandon the
attempt and distinguish instead between conclusion-oriented and decision7
oriented research.

20
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research in areas relevant to education.

In Table 4, the applications and grants arc broken down by the visi-

bility of the department with which the investigator is affiliated.*

The rankings for university departments do not, of course, apply to

non-university research organizations.

In Table 4, there are four entries for each of the Cour deadlines:

number of applications, number of applications from "highly visible"

departments, number of grants awarded to all departments, and number of

grants awarded to "highly visible" departments. In Figures 1 - 7, the

same data are'presented in graphic form for easier assimilation.

Over the course of the four deadlines, some changes took place. In

the first deadline, applications from highly visible departments of psy-

chology dominated, and grants to departments of psychology also dominated.

Applications from social sciences, from highly visible social science

departments, and grants to social sciences increased, until in the fourth

deadline there were more applications from highly visible departments, and

more grants in social sciences than in any other field. Education did con-

sistently poorly in grants, although the institutions from which the appli-

cations in education came were as visible as in the other fields. Biology

showed some indication of an increase in the number of applications, from

* The source for ratings of university departments is a report on The Invisi-
ble University: Post - doctoral Education in the United States (National Aca-
demy of Sciences, Washington, DC, 1969). In that report, rankings are based
on opinions of academics about other departments in their disciplines, and
on production of PhD's. Departments ranked "1" or "2" ("distinguished" or
"strong") in the NAS report are called "highly visible" here; all others are
called "not highly visible." The ranking for departments of social sciences
in the HAS report are here applied to departments of psychology and education.
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from scholars in the various disciplines and through these to stimulate

research;

(3) Scientific qualityof the proposals received and funded, and

of the final reports of those researchers that were available at the time

this report was prepared;

(4) Supply of able investigators in the various fields whose inter-

est in educational problems might be secured; and

(5) Critical areas requiring further study.

'Each of a number of disciplines is separately considered.* The ten

disciplinary groups (some are more properly subdisciplines or interdisci-

plinary areas) that the Committee has listed here are the areas it feels

at the moment most likely to provide research relevant to education.

Anthropology'

Of the proposals funded, only two of the principal investigators

listed themselves as anthropologists. One of these (Gumperz) is a linguist

and his project is mentioned under linguistics.

One of the more obvious areas in which anthropology might shed light

on problems of education is in the area of cultural differences. It is in

this area that the one anthropology,project was funded (Leacock). Her

research center was in Zambia, Africa, where her primary aim was to compare

* The sections that follow were-prepared by individual Committee members.
The section on anthropology was prepared by A. Kimball Romney; biology by
Ernst W. Caspari; economics by T. W. Schultz; history by Patrick Suppes,
with the assistance of Lawrence A. Cremin; linguistics and psycholinguis-
tics by John B. Carroll; philosophy by Patrick Suppes; political science
by H. Thomas James; experimental psychology by Arthmr W. Melton; educational
psychology by Robert M.. Gaga; social, organizational, and managerial psy-
chology by Edgar H. Schein; sociology by Bruce K. Eckland; and statistics
and measurement by Patrick Suppes.-
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Fipure 1

Major Grant Program
Number of Applications from and Grants to "Highly Visible Departments

(Total Applications 360; Total Grants 46)
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education in a non-western society with previous work done in New York

among low-Income groups. Her primary interest was in elucidating the

relationship among cultural patterns and the socializing effects of edu-

cation. A related type of study was funded for work in Africa by a psy-

chologist (Cole). His aim was not the elucidation of cultural factors,

but rather the investigation of universal cognitive processes that would

remain stable regardless of cultural context.' .Though Cole's study is

primarily psychological, it would be of great interest to anthropologists.

It would seem on the face of it that the mutual relevance of educa-

tion and anthropology should have stimulated a greater amount of interest

in COBRE's activities among'anthropologists. The following may have been

contributing factors to the relatively low degree of interest:

(1) Of the behavioral scientists, anthropologists are relative new-

comers to experimental and quantitative studies;

(2) COBRE's announcing brochure may have appeared to emphasize

experimental and quantitative designs; and

(3) Traditional anthropological field work emphasizes a broad

approach to society, and this may contribute to a hesitation to specialize

on particular instances or areas such as education.

If future basic research programs in education could attract more

anthropologists, it should result in mutual benefit.

Biology

The numberTof proposals listed under "Biology and Medicine" was small

and constituted a mixed group. They included the following fields: genetics

of behavior; biochemistry and molecular biology of the brain, general bio-

chemistry and drug effects, and neurophysiology. Five of the major proposals

44
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and two small grant applications were funded. Characteristically, only one

of the principal investigators is listed as a biochemist, the other four

being listed as psychologists. Two are employed by medical institutions://

while the remaining three are employed by departments of psychology. It

is regrettable that the COBRE program has not been noticed sufficiently by

biologists, since, as the projects themselves show, a genetic and biochemi-

cal approach has much to contribute to an understanding of educational prob-

lems.

An excellent example is the study of Professor Stephen Zamenhof of

UCLA on the influence of prenatal starvation on brain development and learn-

ing. He found that if female rats are held on a low protein diet before and

during pregnancy, the number of nerve cells in the brain is reduced. This

reduction in nerve cell number cannot be repaired by better nutrition after

birth, and the learning ability of the adults is impaired. In his work sup-

ported by the Committee,* Dr. Zamenhof has shown that the reduction of nerve

cells is transmitted to the second generation through the mother, but not

through the father. The transmission is thus a cytoplasmic and not a genetic,

effect. Cytoplasmic effects of this type have been described in other cases,

though not well studied and understood. This is the first time that such an

effect has been shown to affect brain development and behavior. Its bearing

on problems of child development and education can hardly be overestimated.

In another study supported by COBRE, one on university professors,

* Stephen Zamenhof, Edith van Harthens, Ludmila Grauel. "DNA (Cell Number)
in Neonatal Brain: Second Generation (F2) Alteration by Maternal (F0) Die-
tary Protein Restriction," Science, 172, 1971, pp. 850-851.
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Dr. J. R. P. French, Jr., University cf Michigan, again found a substantial

positive correlation between an interview measure of achievement orienta-

tion (psychological) and the level of uric acid, an end product of nucleic

acid metabolism, in the blood (biochemical). As an interpretation of this

replicated finding hi.assumed that the interview measure reflected one

aspect of achievement motivation (striving for positive success), but not

the other aspect (fear of failure). He hypothesized that: (1) serum uric

acid is a cause of striving for success, and (2) this striving leads to

actual success as measured by the professor's rate of advancement and number

of publications. A story-telling test of striving, for success was not rela-

ted to the interview measure of achievement orientation, and the two hypo-

theses were not confirmed. Serum uric acid was found to be positively reln-

ted to number of publications among nontenured professors, but negatively

related among tenured professors.

The genetic approach is exemplified by the work of Dr. Richard E.

Wilmer, City of Hope Medical Center, California, who is studying differences

in memory and learning ability in inbred mouse strains, and their interac-

tions with drugs. It is expected that these results will give evidence con-

cerning the neurohumoral factors involved in the strain differences. It

will thus elucidate the biochemical-genetic basis of individual differences,

and may lead to understanding of the conditions of optimal performance of a

specific genotype.

The proposals, and the results which are available (Zemenhof, French),

show that a biological approach to educational problems may be fruitful and

in some aspects essential.
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highly visible departments. Although "highly visible" departments arc over-

represented among grantees, not all grants went to these departments. Cer-

tainly there is evidence that researchers in highly visible departments are

interested in problees relevant to education, and that interest is increas-

ing particularly in areas other than psychology, where the need for more such

work has been greatest.

The titles of the individual projects are listed in Appendix 3, and

the content of the projects is discussed in Chapter 3.

Research Workshop Program

At its meeting of September 12-13, 1969, in Charlottesville, the Com-

mittee on Basic Research in Education looked back on what it considered to

be the beginning of a successful program of major grants. At this meeting

the Committee decided to move further toward the development of strategic

approaches to basic research in education, including the preparation of

guidelines for a coherent, multidisciplinary program of basic research stud-

ies and the identification of potential high-quality researchers. To imple-

ment this decision, COBRE planned to sponsor a series of eight research

workshops.

Each workshop was attended by a small number of participants invited

by the workshop director, wlio was a member of the Committee. The aim of the

workshops was to stimulate basic research in the behavioral sciences in

areas of potential relevance to education. This was to be accomplished

directly by the participants through preparation, discussion, and, in most

cases, eventual publication of papers, and indirectly by providing the Com-

mittee with the best information available about new and promising directions

of inquiry. The issues discussed at the workshops are described in Chapter 3.
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It is worthwhile to mention that one of the limiting factors in the

biological-educational field is the Lack of investigators who have command

of all the different techniques necessary to do successful research in the

field. Dr. French in his final report to OE states: "We fear, however,

that this kind of research is beyond the scope of the Institute for Social

Research and will have to be carried out by a medical team." But a medical

team would probably find the problem raised by Dr. French just as difficult

to investigate as the Institute for Social Research. The real lack is in

the number of investigators with a sufficiently brona background to attack

educational-biological problems. The spectacular success of Dr. Zamenhof's

project is an indication that investigators and teams able to Tarry out this

type of research exist and can be developed, and that research in this area

will lead to results which are completely unexpected from theory and highly

important for the development of effective educational and social policies.

Special note should be taken of the workshop entitled "Genetic Endow-

ment and Environment in the Determination of Behavior" that took place in

October 1971 under the direction of Professor Caspari. The workshop consis-

ted of 24 participants including geneticists, psychologists, and other

behavioral scientists. Participants focused on the different approaches of

geneticists and psychologists to questions of the mutual influences of envi-

ronment, genetic endowment, and individual behavior.

Economics

COBRE funded three major research and two small grant projects in the

economics of education. They are first-rate research enterprises in terms

of theoretical and empirical approaches and the high level of competence of

the investigators. The problem that each proposes to solve is important in
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Some results of the workshop!, are incorporated in the final recommends-

tions of the Committee. In addition, most of the workshop directors intend .

to publish revised versions of some or all of the papers, as indicated in

Appendix 4.

In most cases the workshop director was assisted by a coordinator,

who was a professional colleague or student. The coordinator helped con-

tact the participants, organize discussion at the workshop, and prepare a

report to COBRE on the results. Administrative and financial aspects were

handled by the Committee staff. Some of the participants in each workshop

served as "consultants." They prepared papers which were duplicated and

circulated in advance to all the other participants. Other participants

served as discussants, either of specific papers or in a general discussion.

Coordinators and consultants were paid for their services; discussants were

simply reimbursed for expenses.

In addition to the coordinators, consultants, and discussants, par-

ticipants at several of the workshops included a representative of the

Office of Education, one or more staff members of the National Research

Council, and a small number of colleagues or students whom the director

invited to attend as observers. More detailed descriptions, lists of par-

ticipants. and titles of papers appear in Appendix 4.

The Committee spent $115,200 for the eight workshops, an average of

$14,400 each.

In chronological order, the workshops were:

(1) Cognitive Organization and Psychological Processes

A. Kimball Romney, Director

August 15-22, 1970
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improving the allocation of resources to education. What is difficult to

explain is the fact that there were so few applications in this area in

view of the strong development during the last decade in bringing economic

analysis to bear on education.

The economics of education has become a vigorous subfiele in eco-

nomics as part of new analytical work in human capital. Professor Slang's

recent annotated bibliography* lists over a thousand items in the economics

of education, most of them published since 1960..

The human capital extension of economics is basically of two parts.

The "capital" part rents on the proposition that certain types of expendi-

tures create "capacities" that are embodied in man; these capacities in turn

are the source of producer services (earnings) and consumer services (satis-

factions) over future periods. The other part rests on the allocation of

"time" which has led to the economic treatment of a wide array of nonmarket

activities. The linkage between the two parts is close and strong. The

development associated with human capital revealed the importance of earn-

ings foregone in the formation of human capital. The development of mitre

theory extending the concept of earnings foregone led to the formulation of

the theory of the allocaticn of time. The main thrust of.these developments

has been in the formation of human capital by means of education.

The fact that COBRE received relatively few applications for research

funds in the economics of education is a puzzle. 7t is plausible, however,-

that economists did not become informed with respect to availability of COBRE

research funds. It is plausible, despite the efforts that COBRE made to

* Mark Blaug, Economics of Education: A Selected Annotated Bibliography,
2nd Edition. (London: Perryman Press, 1970).
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Huntington Beach, California

Fifteen participants, including ten consultants.

(2) Politics of Elementary and Secondary Education

H. Thomas James, Director

September 14-19, 1970

Stanford, California

Twenty-four participants, all of whom were consultants.

(3) Crammer and Semantics of Natural Language

Patrick Suppes, Director

September 17-19, 1970 (Part I) and November 20-21, 1970 (Part II)

Stanford, California

Seventeen participants, all of whom were consultants.

(4) Language Comprehension and the Acquisition of Knowledge

John B. Carroll, Director

March 30, 1971 - April 4, 1971

Rougemont, North Carolina

Fourteen pirticipants, all of whom were consultants.

(5) Sociological Theory and Research in Education

Bruce K. Eckland and James S. Coleman, Directors

May 2-7, 1971

Myrtle Beach, Sou,t1,Carolina

Twenty participants, three of whom were consultants. Ten of

the participants were winners of research grants under the

COBRE small grant program (described in the next section of

this chapter).
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announce its program of funding of basic research in education, because

economists have not heretofore received any appreciable financial support

from the National Research Council or from the two National Academies

that jointly sponsored the COBRE funding program. It simply would have

required more time to have brought economists into the COBRE fold.

The workshop entitled "Higher Education: Equity and Efficiency,"

which was held June 7-10, 1971, in Chicago with Theodore D. Schultz as

director, has helped to make the Office of Education programs more visible

to economists.

Participants in this workshop included prominent economists who are

doing research on a question that is of great interest to both economists

and policy makers: the effects of higher education and its financing on

the distribution of personal income. Dr. Schultz plans to edit the papers

for publication as a supplement to the Journal of Political Economy.

History

COBRE acted favorably on four major research proposals and two small

grant proposals in the history of education. The six projects were quite

diverse in substance and style, ranging from studies of thelconcept of

democratic education in the French Third Republic, using the methods of

intellectual history, to studies of the universities of Spain, Italy, England,

and the United States during the modern period, using the methods of proso-

pography, or multiple career-line investigations.' And in an interesting way

they can be said to reflect a number of the more fruitful recent trends in

the histotlography of education, for example, the interest in viewing educa-

tion from the perspective of the client (Bressler's study of student politi-

cal movements) or of an underclass (Tyack's study of education in northern
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(6) Higher Education: Equity and Lfflciency

Theodore W. Schultz, Director

June 7-10, 1971

Chicago, Illinois

Twenty-three participants, including nine consultants.

(7) Coding Theory In Learning and Memory

Arthur W. Melton, Director

August 2-8, 1971

Woods Hole, Massachusetts

Fourteen participants, all of whom were consultants.

(8) Genetic Endowment and Environment in the Determination of

Behavior

Ernst W. Caspari, Director

October 3-8, 1971

Rye, New York

Twenty-four participants, including ten consultants.

The COBRE Small Crant Pro ram

At its April 1970 meeting, the Committee decided that its work in

demonstrating the utility of a major grant program had been completed, but

that there was need for a program of "small" grants to encourage younger

scholars. This decision was influenced by the fact that as of June 1970

the funds at the Committee's disposal, after making adequate provision for

the research workshops, would be limited. The remaining funds, a sum of

approximately $500,000, would, however, support approximately 40 grants of

$10,000 each, plus an average of $3,000 in indirect costs.

These'considerations led to the formulation, the announcement, and
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black ghettos), the interest in analyzing the manifold relationships between

education and social structure (Rothblatt'e study of British universities

and Stone's study of universities in the vest), the interest in tracing the

effects of bureaucratization and professionalization on education (Mattingly's

study of the origins of professional scholars), and the interest in probing

more deeply into the politics of education (Hazlett's study of nineteenth-

century French education).

The Committee was less successful than it had hoped in attracting pro-

posals for historical research on education as it proceeds via institutions

other than the school, for example, families, churches, libraries, museums,

radio and television; or on the ways in which educational ideas and values

relate to educational practices in different eras; or on the changing nature

and substance of the several fields of knowledge that constitute the curric-

ulum. It was pleased, on the other hand, to have been able to act affirma-

tively on at least one major study that exemplified both the effort io apply

systematic statistical methods to the analysis of educational development and

the commitment to comparative inquiry, namely, the Stone project.

Linguistics and Psycholinguistics

Few if any proposals were received, and in any case none were funded,

in "pure" linguistics, despite the fact that many types of linguistic studies

could be of direct relevance to educational problems --for example, linguistic

analyses of the dialects of minority groups, structural analyses of language

in relation to the expression and manipulation of logical thought, and stud-

ies of the English system of orthography in relation to its sound system.

Linguistic scientists have frequently been interested. in the application of

linguistics to education, but COBRE programs did not attract proposals in
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the operation of a small grant program. The distribution of brochures fol-

lowed the pattern developed for the major grant program, but was intended

primarily to attract the attention of recent doctorates in the social and

behavioral sciences and education.

To be considered for a grant, an applicant had to have received a

doctorate or its equivalent not later than January 1, 3971, and no caner

than January 1, 1965. Since the purpose of the program was to stimulate

new research, a formal research proposal was not reqetred for initial.screen-

ing of applications. Each applicant was asked to submit; (1) a curriculum

vita, (2) a copy of a published article or book, or of a manuscript that had

been accepted for publication by an edited journal, commercial, or univer-

sity press, and (3) a two-page statement describing the research proposed,

and some indication of what the applicant hoped the research would contrib-

ute to education.

The deadline for applications was. November 15, 1970.

The Committee relied on four selection criteria: (3) the promise of

the app3icant as a researcher, (2) the degree to which the proposed research

would contribute to scientific knowledge, (3) the potential relevance of the

proposed research for education, and (4) the lack of current external

research support. In distributing grants among disciplines, the Committee

first asked the readers in each discipline to list all the applications in

that discipline that were worthy of support. Out of the 443 eligible appli-

cations, the Committee selected 77 that were definitely worthy of support.

Funds were available to support only about half of these. Forty-one appli-

cants were named as Initial recipients of grants, and 37 as alternates. Of

the initial 41, 5 received funding from other sources and were, therefore,
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linguistics, possibly because linguistic research has traditionally received

relatively generous support from sources other than the basic research pro-

grams of the Office of Education.

Nevertheless, the grant programs did attract a considerable number

of proposals in the interdisciplinary field of psycholinguistics, and at

least one of the investigators (John J. Gumperz) is a well-known research

worker in sociolinguistics. Most of the proposals received in psycholin-

guistics were submitted by psychologists, which might be expected in view

of the burgeoning interest in language behavior on the part of psychologists.

Many of the proposals funded dealt with problems of language acquisi-

tion and development, either in the young child (see the projects directed

by John J. Gumperz, Jacqueline S. Sachs, and J. J. Jenkins) or in later

childhood (studies by John B. Carroll). One concerned teachers' attitudes

toward the speech characteristics of minority-group children (Frederick D.

Williams), and another project attempted to develop more basic information

about the nature of language transfer in the case of second language acqui-

sition (Leon A. Jakobovits). One proposal was submitted by a distinguished

experimental psychologist (Eleanor J. Gibson) for studies of the processes

in the acquisition of reading skills.

While some of these investigators had already received previous sup-

port from basic research programs of the Office of Education, recommending

their proposals for funding served to signal COBRE's interest and concern

for basic studies in psycholinguistics in view of the importance of language

in many phases of education. The studies supported by COBRE have high pro-

mise of yielding much needed understanding of how children acquire language

skills either before reaching school age or during the school years.
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judged ineligible for this award; 5 applications front the lint of alternates

were moved into the category of recipients. A total of 46 applicants were

thus offered awards, with 41 accepting and .32 named as runners-up.

The applications, winners,'and runners-up are summarized in Table 5

by departmental or Institutional affiliation of the principal investigator;

the individual grants are listed in Appendix 6.

Upon being notified of their award, the winning applicants were asked

to submit a full research proposal, including plan of work, budget, and

appropriate institutional signatures. The full proposals were forwarded to

the Office of. Education, where they were processed for funding.

Comments or. the Programs,

In terms of its originally 'proposed goals, the Committee considers

its activities highly successful. The Committee's three programs represent

three different strategic approaches to basic research support, and each has

had its own specific effects.

The major grant program has supported both on-going and new research

by established researchers in many areas. It is difficult to judge the con-

sequences of this program now because most of the projects are still in

progress. More than half of the researchers involved have already found

results significant enough to report in publications or in presentations

at professional meetings and conferences.

The small grant program has encouraged 41 very promising young

researchers to begin research projects in areas that are relevant to educa-

tion. The two distinguishing features of this program, restriction to

recent PhD's and initial screening on the basis cf a brief prospectus,

have led to research activity that would not have been supported (or, in

7
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Three of the research workshops sponsored by COBRE were relevant to

the field of linguistics and psycholinguistics.

The first, "Cognitive Organization and Psychological Processes," was

held August 15-22, 1970, at Huntington Beach, California, under the direc-

torship of A. Kimball Romney. Participants in this workshop included

anthropologists, psychologists, and linguists who are interested in exper-

imental and mathematical techniques used in the study of natural cognitive

structures. The papers presented at this workshop will be published by the

National Academy of Sciences in a volume edited by Dr. Romney and Kenneth

Wexler.

The second workshop, "Crammer and Semantics of Natural Languages,"

was conducted in two parts, September 17-19 andNovember 20-21, 1970, at

Stanford University under the direction of Patrick Suppes. Natural lan-

guage is language as actually used by people. In this case, the focus was

on speech of young children. Papers presented included psychological, lin-

guistic, computer science, and philosophical (logical) approaches to the

writing of formal descriptions of natural languages. These papers will

appear in a volume, Approaches to Natural Language, edited by J. Hintikka,

J. Moravcsik, and Patrick Suppes and published by D. Reidel Publishing

Company.

The third workshop, "Language Comprehension and the Acquisition of

Knowledge,".was held March 30 - April 4, 1971, at the Quail Roost Conference

Center, Rougemont, North Carolina, under the direction of John B. Carroll.

Participants included psychologists and educators who prepared papers pre-

senting theoretical and experimental approaches to the study of sentence and

discourse comprehension in laboratory and in actual educational contexts.
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Table 5

Small Grant Program
Applications by and Awards to Department of Investigator*

Department Applications Awards** Runners Up

Psychology 167 20 10

Education 121 8 8

Social Science 85 15 10

Sociology 41 11 6

Economics '12 2

Political Science 12 1 1

History 4 0 2

Anthropology 7 1 0

Other 0

Biology 13 0 0

Other University 43 2 2

Non-University 11 1 2

TOTAL 440 46 32

* All awatds were between $10,000 and $13,000 in total costs.

** Includes five who did not receive the award because they obtained fund-
ing from another 'source.
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Publication of these manuscripts in a book, Language Comprehension and the

Acquisition of Knowledge, is planned. It will be edited by Dr. Carroll

and Roy O. Freedle and published by V. H. Winston and Sons, Inc.

The Committee believes that these three workshops had a salutary

effect in the direction of bringing the attention of anthropologists;

philosophers, linguists, and psycholinguists to bear on problems of lan-

guage development in education.

Philosophy

Only a small number of proposals concerned with philosophy were

reviewed, and only one was funded. Its subject matter was not the philos-

ophy of education in the traditional sense, but rather philosophical foun-

dations of the arts and how they should be taught.

Concern with a broad range of problems in the philosophy of educa-

tion has recently become increasingly important to American philosophers.

It is to be hoped that future basic research programs in education will

attract more proposals from philosophers.

Political Science

Political scientists showed little interest in the COBRE effort to

attract them to the study of education. Thirteen proposals were made to

the major grant program; none of them were funded. Subsequently 13 appli-

cations for small grants were received from political scientists of which

one, a study of politics of bilingual education,-was recommended for fund-

ing. Three others were listed as worthy of funding, if funds were available.

The reasons for this lack of interest are doubtless complex. Neither

political scientists nor pedagogues had yet developed a way of thinking that

could provide clear directions for profitable lines of inquiry into the

1
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many cases, even proposed) under the major grant program.

The workshops have made use of a varletY of approaches depending on

the, area of focus. In some areas of research, such as those represented

by the four workshops on learning, language, and cognitive structure, the

workshops brought together a number of researchers working on different

approaches to the same problem. This kind of workshop is useful in encour

aging communication among members of different academic disciplines, each

of whose work is relevant to that of the others. In some areas, such as

economics and behavioral genetics, the workshops were designed not only to

encourage communication among researchers but to introduce COBRE and the

Office of Education to researchers who are doing work that may be highly

important to education but who did not seek support from the other program.

Finally, in some areas, such as sociology and political science, the work

shops were designed to encourage initiation of research and development of

theory in disciplines where research on education has not flourished recently.

In several cases, the workshop directors encouraged continuity among

the three programs by inviting people whose work was being supported by one

of the grant programs to attend a workshop.

Although the programs were, in general, highly successful, members of

the Committee feel that there were some ways in which the outcomes could

have been improved. Since these vary greatly by field of inquiry, they are

discussed with the specific research areas in Chapter 3.

The Committee considered several of ';t mechanisms for supporting

basic research, which it did not pursue because of its limitations of time

and funding. These include:

Summer institutes, on rather specific topics of importance
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politics of education. The persistent myth perpetuated by educationists

that schools are free of politics, or should be kept so, tends to discour-

age inquiry. There is little agreement on the proper scope, methods of

inquiry, and purposes of study, so that a disorderly array of studies vary-

ing greatly in types of units studied, variables analyzed, and levels of

generalizations attempted, characterize the field to date. What is needed

is a systematic effort, undertaken jointly by political scientists and

educators, to sort out some priorities for research and to assess what con-

tributions have been made toward developing a body of theory to guide

research and explore some promising directions and methods for 4:atm:di:IR

more systematic inquiry into the interrelationships of politics of educa-

tion.

A beginning for such an effort came late in COBRE's life with an

invitational workshop at Stanford on September 14-19, 1970, directed by

H. Thomas James. In retrospect, the support of the several workshops,

which sought to assess the state of inquiry into educational problems and

opportunities in each discipline, probably should have been the first effort

mounted by COBRE. Almost certainly, the Stanford workshop on "Politics of

Elementary and Secondary Education," had it been held two years earlier,

would have increased the number and quality of proposals made by political

scientists, for the workshop marked the beginning of a map for this field

of inquiry. A book, State. School and Politics: Research Directions,

edited by Michael W. Kirst and published by D. C. Heath, will report the

results. The introductory paper by Heinz Eulau is an elegant and insight-

ful exploration of the intersections of political science and education in

the long and in the short run.

s't
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Three main themes emerged from the workshop and will be elaborated

in the forthcoming book. The first relates to the processes by which the

aims of education .are articulated, aggregated, and shaped into policy for

education. The second theme is political socialization, the political edu-

cation of American youth, with its overtones of civility in discourse, learn-

ing to tolerate dissent, learning the processes of social selection and

citizenship. The third theme is the governance of public education, deal-

ing with models of decision making, distribution of power, and exploration

of research strategies.

The book should provide a useful benchmark from which to begin the

serious study of the politics of education. As noted earlier, the wisdom

of hindsight leaves one regretful that the workshop could not have preceded

the invitation for proposals from political scientists to study educational

problems and processes. The Stanford workshop was unqUestionably the most

important contribution to COBRE's efforts to stimulate political science

studies of education, and many of the benefits will extend into the future.

Psychology

Because of the wide diversity of the proposals received and funded in

psychology, this section is divided into three subsections: experimental

psychology, educational psychology, and social psychology. A sectionon the

psychology of personality is not included since none of the projeCts sup-

ported nor any of the workshops fell clearly within such an area. This is

not to say that the psychology of perionality would not be a fertile area

for research of relevance to education.

There is quite a bit of overlap between research in experimental psy-

chology, educational psychology, and Since the Committee
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feels this sort of overlap should be encouraged, abroad rather than a nar-

row definition of these fields has been adopted and several projects are

discussed under more than one heading.

Experimental psychology. That part of the science of psychology

customarily described as "experimental" psychology is concerned with theory

and analytic investigations of basic processes involved. in sensory, percep-

tual, motivational, learning and memory, conceptual, and problem solving

and thinking behaviors. Although there was a time when such processes were

most frequently studied in subhuman organisms, especially the rat, this is

not the case today.' Instead, the major "push" within experimental psychol-

ogy dUring the later 1950's, and increasingly during the 1960's, has been

on understanding such processes in humans, with a growing concern for their

developmental changesfrom infancy to old age. Even more.to the point,

there has been during the past ten years an almost revolutionary shift in

research and theory on information processing functions, especially learn-

ing, memory, and cognitive functions, in the direction of greater emphasis

on the intellectual skills and strategies that the learner brings to the

task and a correlated, lesser emphasis on procedural factors such as repe-

tition and the application of external reinforcement.

It should also be noted that it is in the tradition of contemporary

American experimental psychologists to accept "mission orientation" Or

their basic. research efforts. Much of the advancement in knowledge about

human perceptual, learning and intellectual skills may be traced to the

research accomplished under the sponsorship of the Department of Defense

during the 25 years since World War II, with special emphasis on military

training and human engineering. In view of this background, it was to be
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expected that an offer of support for basic research on thesil behavioral

processes, provided relevance to education could be identified, would be

enthusiastically received by experimental psychologists. The extent of

their interest is reflected in the predominance of experimental psycholo-

gists among the principal investigators for proposals received and among

those funded. Even with a rather restrictive definition of "experimental"

psychologists, 20 of the 47 principal investigators of funded major grants

clearly fall into that category.

COBRE-sponsored work within the domain of experimental psychology

reflects the previously noted theoretical trends within the experimental

analysis of human learning and cognitive. skills, because the state.of theory

and knowledge within psychology on these matters had obvious implications

for the management of learning in preschool and school situations. Since.

attention (and the skill of ignoring potential distractors) is a first

necessary step in learning, four projects (Howard. E. Egeth, A. F. Kanarick,

Gordon A. Hale, and Eli Saltz) examined various aspects of the control of

attention. Muilyses of the nature and conditions of study and test as

learning variables were examined in studies by Richard C. Atkinson and by

Melvin H. Marx. Studies of perceptual development with particular reference

to reading skills were conducted by Eleanor J. Gibson. Studies of charac-

teristics of the process involved in coding words at the time of storage in

memory were conducted by Delos D. Wickens. Studies of the principles of

subjective (i.e., learner) organization of information during learning, and

the effects of cognitive skills and strategies on this process were conduc-

ted by Charles P. Thompson, Thomas J. Shuell, and Michael Cole, and closely
r:

related studies by Joseph Scandura and James G. Greeno looked at these same

5
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factors In concept and rule learning, whiZt. Norman H. Anderson, Edward

Carothers, John B. Carroll, C. H. Frederickson, and David T. Hakes examined

aspects of language comprehension. The point to be made by this listing

(although incomplete) is that the research supported by COME grants in

the area of experimental psychology reflects the major focus of contem-

porary effort in the experimental psychology of human behavior.

The research supported by COME was oriented toward the goal of

theoretic and analytic understanding of the processes of 'corning, remem-

bering, and utilizing what has been learned in thinking and problem solv-

ing; not toward "quick fixes" or toward finding simple procedural solutions

to the problems of educating individuals. The funded projects have been

productive in many ways, but the impact of them on educational technology

must be through their contribution to theory and analytic understanding.

The support of such work by the Office of Education has increased signifi-

cantly the level of effort in these areas of experimental psychology that

are obviously relevant to the educative process. As with most fundamental

scientific efforts, it may be some time before the impact of the COBRE pro-

gram on the attainment of understanding of these basic behavioral processes

may be properly assessed.

In view of the number and quality of the proposals funded in this

area, it might be thought that there should be some satisfaction, and even

complacency, in COME and the Office of Education about having moved basic

knowledge ahead. The investigators funded (in the major grant and small

grant programs) are readily identifiable as a select group of the older,

very well established experimental psychologists and as a select. group of

the young, very promising experimental psychologists. However, funds were
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insufficient for supporting at least once again as many projects of merit

from'qualified experimental psychologists, and those funded were more often

than not reduced in funds per year and in years funded. The net result of

this has been that a very large reservoir of talent for the experimental

and theoretical analysis of individual behavior processes of importance to

educational technology was identified by our appeal for proposals, but most

were not rewarded for their effort and interest, and even those who received

grants were funded for insufficient time or level of effort to make system-

atic, programmatic contributions. Further, a number of highly qualified and

very productive investigators, supported by the COBRE-OE grants, are not

having their work extended by post-COBRE grants from the Office of Education.

'It could be that the 1970's will prove to be the golden decade of the

experimental and theoretical analysis and understanding of human mental pro-

cesses--their origin, their development with age and education, and their

adult capabilities and limitations. Some workers in the more applied fields,

such ai education, feel that the academic researcher on human learning is

playing games with his permutations and combinations, and that these efforts,

have little to do with education or learning outside'of the laboratory situa-

tion. There are, however, a significant number of experimental psychologists

who have shed simplistic behavioristic and Gestalt models, and have adopted

eclectic approaches. New experimental techniques have been invented with

and without the aid of real-time computerized experiments. In addition, the

development of techniques of quantitative, theoretical modeling has promise

for a more productive understanding of the processes of learning, memory and

thinking.

There are this year the first aerious signs of unemployment for the

t..:
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young experimental psychologists who have been trained to carry this effort

forward, and there are many more senior psychologists who lack research sup-

port. If the Office of Education mounted a major program on the understand-

ing of the intellectual skills of man, for the purpose of applying such

knowledge in the management of the educative process, it can be stated with

assurance, based on COBRE'i experience, that experimental psychologists of

the highest caliber, young and old, would form a scientific movement that

would make the promise of the 1970's come true, if such is feasible. With-

out support of such magnitude, the promise may or may not be fulfilled, but

it becomes much lees likely and/or much more likely to be delayed until the

1980's or later. Meanwhile, good research efforts initiated under the aus-

pices of COBRE are being terminated for lack of funds, many proposals that

might have been funded three years ago have not been carried through, and

many young theoretical-experimental psychologists dedicated to solving these

basic scientific problems are accepting positions in factory-colleges and

will soon lose their dedication end their competence. In conclusion, the

COBRE effort in experimental psychology was a token effort, more important

for determining the strong interest and availability of Scientific talent

than for the research $1 million can buy. If the lesson learned is not used,

a great opportunity will be lost for want of a meaningful program.

In order to focus attention on what is regarded as being one of the

most relevant areas of experimental psychology for education, a week-long

research workshop on "Coding Theory in Learning and Memory" was held August 2-

8, 1971, at Woods Hole, Massachusetts, under the directorship of Arthur W.

Melton. Since the field is already fairly advanced and well developed, the

format of this workshop consisted of the presentation and discussion of a

69
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number of carefully prepared position papers reporting recent scientific

advances. These papers will be published by V. H. Winston and Sons, Inc.

during 1972 in a book, Coding Processes in Human Memory, edited by. Arthur

Melton and Edwin Martin.

Educational psychology. In reviewing research in the field of edu-

cational psychology, a definition of this category based upon content

rather than organizational affiliation of the principal investigator has

been adopted. Frequently, proposals that quite reasonably lie within the

field originate from departments of psychology; alternatively, some instances

of proposals originating from departments of education are more reasonably

classified as "learning psychology," but not necessarily as "educational."

Accordingly, the definition of the field, for purposes of this report, was

assumed to be as follows: research intending to investigate psychological

problems directly related to school learning or related school operations.

Using this definition, a proposal concerned with "psychological factors in

reading comprehension" is classified as educational psychology, whereas one

intending to investigate "information processing in memory" is not so classi-

fied. This does not imply, of course, that the latter is unrelated to edu-

cation; only that it is less likely to be perceived as typical of the field

called educational psychology. The number of proposals funded in the major

grant program placed in the latter category, in accordance with the defini-

tion, was 15.

It is apparent that, within the field of educational psychology, the

funded proposals have an obvious and unquestionable relevance to education.

Investigators are concerned with studies designed to explore causal factors

affecting such concerns of the elementary classroom as impulsive behavior,
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the development of selective attention, and the origin of problem-solving

behavior. Investigations also deal with conditions of effective learning

and retention in such fields as mathematics, reading, language skills,

foreign languages, and the understanding and production of art. Somewhat

more general studies are undertaken on methods for maximizing the learning

process and for the development of learning strategies. It is perhaps not

surprising, in view of the psychological nature of these studies, to ;Note

some degree of orientation toward the earlier years of education, rather

than to the later years. Psychologists prefer to simplify the situations

they investigate as much as possible; the high school or college student is

indeed a complex organism, when viewed as a learner. Whatever the emphasis

so far as age is concerned, however, the high degrea of relevance of all

these studies to identifiable educational problems is evident.

The funded proposals in the area of educational psychology are charac-

terized by considerable originality and ingenuity. In many instances, they

are aimed at the investigation of persistent educational problems, never

satisfactorily solved, like those measuring reading comprehension or the

ordering of component skills in foreign language instruction. The approaches

to such problems are, however, highly original and novel. In this respect,

particularly, they deserve to be rated high in scientific quality.

Many of the investigators in this field have outstanding national

reputations'as productive scientists. At least 6 out of the 15 proposals in

this category are from researchers of high status and established reputations.

Of the remaining, about half are people whose work is well known and highly

respeCted, while the rest are young but judged as promising by their back-

grounds and proposal quality: It is a notable and praiseworthy accomplishment

62
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that the COBRE program has been able to enlist the talent represented by

this list of outstanding people.

Social, organizational, and managerial psychology. The proposals

received by the Committee in this area were uneven in a-number of differ-

ent respects. It had been hoped that COBRE would stimulate proposals that

dealt with the implications of organizational and managerial variables.

COBRE did stimulate a few, but the bulk were in, the more traditional social

'psychology areas, especially around issues like the Pygmalion effect (i.e.,

studies of the ways the level of performance a teacher expects from a pupil

affects the actual performance of the pupil, regardless of his ability). A

dilemma which the Committee encountered immediately was that the proposals

which tackled organizational or managerial questions were either too massive

In scope to be supportable by COBRE, or were scientifically too "soft" to

risk funds,though in many cases COBRE was perhaps a bit too conservative

in its evaluations of such proposals. As a consequence, the Committee tended

to support more of the traditional social psychological research where clear-

cut experimental designs could be demonstrated by the proposer.

The proposals received were also uneven in their relevance to educa-

tion. The Committee was successful in attracting some first-rate researchers

to apply for funds, but it is difficult to find convincing evidence that COBRE

funds stimulated any interest in educational problems or Issues that was not

already there. It remains to be seen froX the final reports and from the

future activities of these researchers whether enough interest has been crea-

ted to induce increased mirk on educationally relevant research questions.

Two proposals stand out as marked exceptions to the conservative trend cited

--Fred E. Fiedler's creative and exciting studies of university organization

1)
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and productivity, and Donald R. Plock's study of the socialization process

in theological education. These proposals were exciting because they rep-

resented work in the area of higher education. The bulk of the proposals

still dealt with primary and secondary education.

The proposals received highlighted a further dilemma that reflects

the state of the field and which needs to be faced. Many of the most excit-

ing and most educationally relevant research plans did not meet traditional

standards for research design. In some cases this failure could be attribu-

ted to the investigator's simply not thinking through how to do his project

in a scientifically sound way. However, there were other cases, particularly

those involving longitudinal studies or measurements of change, where it

became clear that we do not now and perhaps never will have research models

of the kind some members of the Committee were seeking. We will have to

invent new research models, which are appropriate to the more complex prob-

lems being investigated, and which meet acceptable standards. Concepts of

"action research" are particularly appropriate to 'studies of complex social

systems and organizations, and should be explicitly introduced.

A related dilemma is that good models of educational research probably

will increasingly have to be longitudinal. This suggests a different pattern

of funding altogether: Why not give an investigator some amount of money to

startup a study and contract with him to give him continuation support after

some years with no support in between? Aa an example, one of the Committee

members finds that he has panel data on a group of students studied in the

early 1960's on a contract that ran out long ago, and now has to start all

over again seeking funds to study this group at a point when they are ten

years into their career. Similarly, to do organizational or managerial
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research may require lower levels of support for longer periods of time

before clear-cut findings emerge, yet the proposal writing process mili-

tates against the investigator who wants $50,000 in total, spread over five

years, and favors the one who asks for the same amount in a single year.

In summary, the social, managerial, and organizational area has had

an uneven history within COBRE--there were some excellent proposals and

some excellent work is under way, but many dilermas were uncovered which

need to be faced if the Office of Education is to continue to stimulate

work in this area.

Sociology

Sociologists submitted 15 proposals to COBRE's major grant programs

in 1968-70. Of these 7 were funded, 5 by COBRE and 2 by other agencies.

(The reviews for the latter were generally favorable and both probably

would otherwise have been recommended for support by CURE.)

In addition, there were approximately 20 proposals submitted by psy-

chologists, educators, and others which could have been considered essen-

tially sociological in character. This group is not included in the summary

below. Only 1 or 2 were funded.

Ail 15 proposals submitted by sociologists dealt directly with prob-

lems in education; 2, however, were considered too "applied" to warrant sup-

port. Of those supported by COBRE 3 were concerned with problems in higher

education. These included studies of student political movements, the

faculty as agents of professional socialization, and the role of student

organizations. Two others dealt with patterns of student-student inter-

actions among adolescents, one in terms of a high school social system and

the other in terms of the racial composition of classrooms. Another project

A. ;I 65.
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dealt with a comparative analysis of education and social mobility.

;While all seven of the funded proposals in sociology, including the

two receiving outside support, met the Committee's standards for soundness

of research design and originality, only one or two were truly outstanding.

This may simply be a criticism of the "soft" methods that some sociologists

tend to employ.

The eight unfunded proposals generally did not meet the Committee's

standards for scientific quality. That is to say, based on the Committee's

reviews, it is unlikely that any of the unfunded projects would have been

supported even if additional funds had been available. As noted above, two

of these were strictly applied projects, having no clear research design.

Considering the small number involved, the safest conclusion is that

perhaps one or two of the best research proposals came to the Committee from

sociologists, but so did a couple of the worst.

The quality of the major grant program research proposals in sociol-

ogy was not strongly correlated with the demonstrated competence of the

principal investigator. As a matter of fact, of the three proposals sub-

mitted by relatively distinguished sociologists, only one was funded. The

others that the Committee funded had been written by a group of young and

very promising scholars, all of whom were affiliated with a major graduate

department of sociology.

Thus, COBRE seem, to have had significantly more success in stimulat-

ing the interests of younger sociologists and it was from this group that

the best proposals came. It should also be noted that, of all proposals

received, the proportion coming from sociologists almost doubled between the

first and second years of the COBRE program.
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Additional signs of optimism come from the small grant program that

COBRE initiated in its third and final year. Whereas only 4 percent of the

360 research proposals submitted during the first two years came from sociol-

ogists, about 10 percent of the 443 applications to the small grant program

for new PhD's were submitted by sociologists. These generally were very

promising young scholars, as evidenced by the fact that they won over 20

percent of the awards.

Unlike the privileged status of sociological theory and research in

education outside the'United States (for example, consider Great Britain and

Germany), the field still has an "image problem" in this country owing to

its almost total dominance just a generation or so ago by American colleges

of education. Consequently, the sociology of education in the U. S. has

seldom attracted the best faculty and graduate students from sociology.

There is evidence that this is changing and that COBRE perhaps has contrib-

uted in some small but important way.

Because of the nature of the field, the format for the research work-

shop in sociology differed somewhat from those in other fields. This work-

shop, "Sociological Theory and Research in Education," was held at Myrtle

Beach, South Carolina, May 2-7, 1971, under the directorship of Bruci K.

Eckland. It was intended expressly for young investigators, most of whom

had received COBRE small' grant awards. It was not designed to present and

discuss formal papers, but rather to assemble appraisals of the "state of

the art" and the future development of sociological research in education

as seen by a number of consultants. In this way it was hoped that a cadre

of young investigators in the sociology of education would be in a better

position to develop. and carry out.research plans of relevance to educational
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problems.

Statistics and Measurement

Fundamental research in statistics carried out in the past 50 years

has always found considerable application in education, particularly in the

construction and analysis of the psychological and educational measurements

that are important in diagnosing students' abilities, capacities, disposi-

tions, and achievements, and which play a role in the assessment of educa-

tional. outputs.

The two funded proposals in statistics were received from well-known,

competent investigators and can be characterized as being designed to develop

needed special theories in statistics in relation to psychometrics. One of

these had to do with optimizing, by Bayesian theory, the arrangement of test

items in computer-assisted instruction in order to yield the most efficient

measurements. The other was a more general attack on a variety of theoret-

ical and mathematical problems of interest in factor analysis and the theory

of educational measurement. Solution of some of these fundaMental problems

may easily lead to new practical developments in educational testing.

Summary

The Committee on Basic Research in Education finds interesting and

important research relevant to education currently being undertaken in all

the disciplines examined, although the disciplines also vary greatly as to

amount of interest in educational problems and level of theoretical develop-

ment regarding educational processes. A great deal of important research

has been supported, and in many cases directly stimulated, by CORE programs.

The Committee believes, however, that much more important, high quality

research could have been supported under these programs had more funds been

available.
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CHAPTER 4

THE ROLE OF PROBLEM CENTERED INQUIRY IN BASIC EDUCATIONAL RESEARCH

In addition to promising areas of research that can be classified as

belonging primarily to one or two disciplines, the Committee discussed a

number of areas that are more easily defined in terms of problems. These

are problems that the Committee sees as having two characteristics: (1)

they are important problems in education today, and (2) basic research can

at present usefully be initiated on them.

Several recommendations emerged from the Committee's discussions that

should be useful in serving as guidelines for some of the basic research

efforts in education over the next decade.

We have organized these general recommendations concerning promising

areas of research under six headings. It will be apparent that some of them

are more general and already have more structure than others.

1. Organization, Management, and Financing of Schools

The front pages of most newspapers attest to the increasing financial

problems that beset school systems in all parts of the country. The finan-

cial crises of'higher education are also a source of continual concern and

form an important item on the agenda of most state legislatures. OVer the

past decade a number of important studies have been made on the financing of

schools, the economics of edueationi and the social organization of schools,

but it is evident that a much deeper understanding of the financial,'economic,

and social'aipects of schools and colleges is needed to serve as-an informa-.

tion base for the determination of sound policy. Systematic studies of the

management of edUcational Processes, using techniques of managemeit and

47.
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organizational psychology as well as economics and sociology, are needed.

Costs and benefits. Perhaps cne of the most pressing economic prob-

lems is the analysis of how costs may be shifted to match the benefits

received by different individuals or social groups. To what extent is there

too much a subsidy of higher education by segments of the society not bene-

fiting from that education? Now is the tax burden of education related to

benefits received? Are new investments in education being allocated in

optimal fashion'to the appropriate sectors of education? For example, would

additional resources be better spent in elementary education or in higher

education?

Production functions. If we look at education as an industry,'what

do we expect as the output of education? Are we satisfied simply to use

measures of achievement, and if we do not use such measures, what can serve

to provide an output measure? To what extent can the classical theory of the

firm be used to derive and analyze production functions for schools and col-

leges? If the classical theory of the firm and of production functions will

not serve this purpose, what are the alternative economic models?

Incentive structure. Now can we change the incentive structure for

teachers and administrators so that the system can be more, responsive to

measures of output as, for example, measures of achievement or of mastery

learning in the elementary school? Again we are faced with problems of

"measurement and also problems of social organization. What do we know about

the study of social organizations in other parts of the society that provide

clues as to hmi the organization of education.can be made more efficient?

To what extent can the techniques of labor economists, sociologists, and

social psychologists be used to give do deeper insight into the structure
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of education as a social organization and methods by which this structure

may be changed to make it more efficient?

Technology and capital investment. It has been noted by a number of

people that of major industries in the United States, education is the most

labor intensive, and there is little evidence that it is becoming less so.

Some economists have said that it is the nature of education to be labor

intensive and despaired of replacing labor with capita]. investment. Con-

versely, for the past decade inflated claims'have repeatedly been made about

the use of technology in education. Yet the impact of technology is demon-

strable at a number of levels of education and for children at different

stages of development; perhaps the most impressive evidence is the tremen-

dous impact of television on the knowledge and language of young children.

We as yet have a poor understanding of the extent to which technology can be

used to make education more efficient, especially to make it less labor inten-

sive. Both economic and psychological studies are needed.

Voucher systems. A number of different groups representing a variety

of educational viewpoints have recently advocated the experimental testing

of a voucher system for elementary and secondary school education. A vari-

ety of systems that approximate voucher systeis have been tried in the past.

Detailed historical, statistical, and social studies of these past systems

would seem to bean urgent prerequisite to the development of any major

effort in the immediate future.

2. Learning

The study of learning is perhaps the oldest and most scientifically

developed aspect of basic research in education. There is every reason to

think that it will continue to occupy a major place in basic educational.

4
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research, simply because a continued central focus of education will be the

acquisition of knowledge and skills by students.

Early childhood. Emphases on the possibilities for providing inten-

sive educational opportunities to very young children are much discussed in

our present society and are beginning to be experimented with on a fairly

--broad scale. There. is much that we still do not know about the learning

and maturation of young children. Continued intensive investigation of the

cognitive and social development of young children would seem to be an

important, indeed essential, prerequisite for any informed policy making

in the area of preschool education. \

Mastery learning. _Recently the idea has come to fore that with suf-

ficient time and effort a high percentage of the population can be brought

to a good level of mastery of:such basid skills as reading and mathematics.

These are the skills that are especially needed for future professional or

vocational education. In spite of the great emphasis on the study of read-

ing, we still are ignorant ofmany important aspects of the reading process.

It has been estimated that since 1920 over30,000 articles and books about

reading have been published in the United States. The layman might wonder

why there are still fundamental problems to be investigated. Reflection on

the complexity and subtlety of the reading process should make it evident

that Irwin be some time before we have anything like an adequate under-

standing of all the components of the skills required of a competent reader.

For example, we are not yet able to build a processing model or theory that

even schematically follows through the steps that a reader must go through.

in looking at the words on a page, perceiving them, decoding them, searching

for their meaning or semantics.in long -term memory, and finally putting

401



-,!1 N',11:fr0,7124.7111.071,7 V0,7..

51

together the sense or significance of the passage read.

Language acquisition. One reason we do not have a better understand-

ing of the reading process is that there is much that we still do not under-

stand about how a child acquires his first language as a speaker and listens :.

We have no deep understanding of why it is that every normal child learns to

speak and hear a language but learning to read or to use that language in

written form is a matter that must be taught in an explicit and detailed

fashion. It is reasonable to expect that we shall have no satisfactory

theory of reading until we have a satisfactory theory of language acquisition.

Individual differences. We can in the society at mastery learning;

of basic skills by all students, but the existence of individual differences

in these skills., especially in the rate of learning them, continues to be

one of the most striking and ubiquitous phenomena within the entire domain

of school psychology. Yet there is much that we still do not understand

about individual differences. We do not understand the extent to which cog-
,

nitive differences are enhanced or reduced by different school regimes. We

have no deep understanding of the extent to which individual differences in

children call for different approaches in teaching them.

". Acquiring strategies of learning. Recent research in learning theory

has increasingly shown that learning a strategy for learning is perhaps the

most fundamental aspect of learning a complex sequence of skills or a complex;

body of,knowledge. We are just on the threshold of understanding what it

means to learn a learning strategy. Much of the recent work in short- and

long-term memory structures should be of direct relevance to understanding

how students use learning strategies and how they can be taught to use such

strategies better in mastering a given subject matter. There is a growing

it
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consensus among psychologists that the strategy of learning is more critical

than. the manipulation, management, or presentation of learning materials.

It is a matter of understanding how to teach individual methods of learning

or strategies of learning. Concentration on these problems can yield impor-

tant dividends in improving the efficiency of education.

Active learning,. There is also an increasing realization that the

learner who is active rather than passive is more efficient, but again our

understanding of the mechanisms that make an active learner more efficient

is as yet very poor. The importance of active responses in learning basic

skills has long been recognized, but our understanding of the underlying

mechanisms remains unsatisfactory.

Adolescent and adult learning. Aspects of learning such as mastery

learning, individual differences, and acquiring strategies for learning are

important for adolescents and adults as well as for children. Investigation'.

of learning should be carried out with high school and college students and

on adolescents and adults in nonschool training and educational situations.

We also need systematic study of ways of applying to adolescents and adults

what is already known about learning in children.

3. Participation and Socialization

As was just indicated, classical studies of learning have dominated

much educational research. What is needed in the future is greater emphasis

on the affectiVe side of all aspects of education, ranging from the motiva-

tional structure of students through the role of education in their social-
.

ization.

The classroom as a social system. Over the past two decades there

have been a number of empirical studies, many, of them valuable, of the class-
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room behavior of students and teachers, but we continue to lack an integratel

theory of classroom behavior and a satisfactory understanding of the social

aspects of classrooms as they relate to the learning process.

Efficiency of participation. The desire of students at many age

levels to participate more in the decisions about education, ranging from

the arrangement. of classrooms to the structure of curricula, is widespread,

not only in this country but throughout the world. The extent to which this

active participation can lead to a more efficient and more successful educa-

tional system is scarcely understood at all. There is a general tendency to

believe in the virtue of participation. It is perhaps part of the democrati.:

ethic to be in favor of such participation, other things being equal, but

there is as yet an unsatisfactory understanding of which modes of participa7

tion lead to desirable outcomes and which do not.

Still another sense of participation that needs much more extensive

research is the use of group processes and group interaction in learning.

We have a very poor understanding of how efficient it is for students to

work as teams, especially over an extended period, in learning a subject

matter of any complexity and extensiveness. In other words, we as yet have

a poor understanding of the interaction between social and learning variables.

Motivation. It is fair to say that historically the number of studies

of learning in comparison to the number of studies of motivation in education

is at least an order of magnitude greater. There is probably a reasonable

case to be made that for students who are not suffering a severe handicap,

problems of motivation are most central to their failure, and yet there is

still much that is not understood about the reasons for failure. To what

extent do peer cultures in schools dominate the motivational structure and

A
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affect positively or negatively a child's interest in and desire to make

progress in school? How do incongrufties between the child's perception

of cultural values in the community and cultural values as presented in the

school lead to problems in terms of both the expectations of teachers and

of students?

Acquisition of values. Closely related to the topics that have just

been discussed is the study of the acquisition of social, political, and

individual values by the child and adolescent, and the extent to which the

schools channel or direct or have any influence at all on such acquisition.

One traditional view has been that a major role of schools is to transmit

the values and the culture of.the society. Whether or not this does in fact

take plaece, or the extent to which it does, and, if it does, the mechanisms

by which such transmission occurs is an important and significant subject

for research.

4. Education Outside Schools

The traditional role of the family in the acquisition of values and

in the development of processes of socialization has been emphasized and has

been the focus of prior research. The special case of teleiiision needs more

intensive research than it has received. There is good documentation of

'some of the gross effects of television on the development of children.

There is detailed assessment of the effects of particular programs like

Sesame Street, but there is little basic understanding .of the potential of

television and of other technologies for influencing the values, attitudes,

and life styles of our future citizens. There are no reasonably clear models

or theories as to the limitations of programs like Sesame Street or of their

potential in offering alternatives to schools.

4
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5. Educational Myths and History

The history of education is now a lively and burgeoning branch of

academic history as studied in universities and other institutions of

higher learning, but the creation of educational myths about our past is

progressing faster than the study of our past history has been able to

document the complex nature of the past. it seems especially important in

our rapidly changing times that one focus of research should be a deeper

understanding of our own past history and the past role of education in

Our society. Assessment of the successes and failures of the educational

system is needed in other societies and social systems as well as our own.

A serious attack on the myths that are held about education because of the

inadequate versions of our history that remain uncriticized is needed. A

splendid example is such of the curriculum literature of the 1950's and

early .1960's that took over unknowingly the assumptions of earlier curricu-

lum movements. The salutary effect of a deeper historical perspective on

the cycles of curriculum reform and fashion would be hard to overestimate.

6. Biological 'Study of Behavior

There are many topics that modern. biological tools make available,

in a way that has only recently. become the case, to genuine research rele-

vant-to education.

Genetic basis of individuality. Behavioral genetics has shown that

'there are differences between individuals, based on their genetic constitu-

tion, in their reactions to. environmental and experimental conditions. The

genotype determines the fundamental biochemical reactions-that occur in

individualnells. The actual reactions occurring in particular cells depend

on developmental-and environmental conditions. In other words, the genotype
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determines individual differences,, and these are expressed as differential

reactions to the same learning situation. The educational implication is

that it is in principle impossible to find a uniformly optimal method for

teaching a particular subject to all children. The extent of geMetic varia -

vion in learning, and the specificities of individual differences in many,

are almost unknown, though methods to investigate them are available.

Environmental conditions. The study of the effects of malnutrition

and pollution, for example, on mental functioning have just begun. There is

a fair amount of material already on the effects of malnutrition on intellec-

tual functioning, but almost all of the studies deal with extreme cues where

malnutrition is clinically obvious. On the other hand, there is undoubtedly

a fair number of children with what might be called subthreshold malnutri-

tion. What is needed is some study of the way in which, if at all, such

subthreshold malnutrition influences mental functioning and development.

In the same way, the same kinds of questions may be asked about pollution.

Can deleterious effects of powerful pollutants like mercury be ideutified?

Investigation is needed of what trace amounts of metals and of some chemicalu

may make a difference in the biological and intellectual development of chil

dren. Similar long -term studies of drug usage are needed as well. In exper-

iments of this type, the genetic aspect should not be neglected. It is well

known that there are large individual differences in reactions to drugs, and

the rapidly developing field of pharmacogenetics investigates the genetic

basis of these differences. The same is known to be true for nutritional

effects. From these'considerations it should be concluded that a program in

basic research in education should include not only the psychological, but

also the genetic, biochemical, and physiological aspects of the development

78
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of children.

Biology of information transfer. Finally, attention should be

called to recent experiments trying.to establish that in learning and

memory the production of specific macromolecules (specific for a particu-

lar learning task) is involved, and that these macromolecules (usually

assumed to be RNA) can be transmitted to "naive" animals and increase the

rate of acquisition of the specific task. We are just on the verge of

getting a fundamental understanding of the mechanisms by which learning

takes place at a biological level and the way in which information is

stored in memory. Though it is possible that fundamental research in

these areas would not have an immediate payoff for education, sufficient

progress at a fundamental level could have an overwhelming effect ulti-

mately on the organization of learning and teaching. The experiments are

quite contradictory, difficult to interpret, and at the present time, not

convincing: If they should turn out to be even partially correct they would

open up a completely new possibility of overcoming educational difficulties

and problems. Agencies involved in educational policies should follow

these developments closely, so that if an opportunity arises it can be

exploited without delay:



CHAPTER 5

RECOMMENDATIONS

The Role of Basic Research in Office of Education Programs

The existence of the Committee reflected the assumption that support

of basic research by the Office of Education is both necessary and appro-

priate. The Committee believes that its experience provides strong under-

pinning for that assumption. The research awards made by and the research

workshops conducted under the Committee's auspices are germane tomany of

the most pressing current problems of education, ranging, as they do, from

design of teaching materials and organizatIlli Of classrooms through financ-
t.

Ing of school systems to relationships of formal education to other sectors

of social activity. The Committee finds that there are many basic resear-

chers who are able and willing to generate knowledge that bears on these

important problems. Agency support of basic research, the Committee con-

cludes, helps insure not only that needed research will be performed but

also that its results will be accessible to the scientific community and to

the Office of EduCation.

The Committee realizes that basic research may create dilemmas for

mission-oriented agencies, simply because it is heavily discipline oriented,

its outcome is scientific knowledge'and understanding rather than products

or "solutions" to problems, and researchers are often unable to predict the

outcomes of their work. The Committee also'is aware that educational prob-

lems are not defined in terms of disciplines, and require that knowledge be

translated into products and programs for action.

As an example of such dilemmas, consider the current state of research
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in psycholinguistics and experimental psychology, as described in Chapter 3.

Research in these areas is being conducted on a number of educationally rele-

vant issues, including that of the effect the orga4ization of a written pas-

sage has on the amount and kind of information a student learns from it.

This sort of research, however, is due not only to the interest of 'the

researchers in educational problems but even more importantly to recent

developments in such disciplines as psychology, linguistics, and even math-

ematics and computer science, that allow researchers to handle complicated

subjects such as comprehending and learning sentences and longer passages.

If earlier developments h.4 not provided the necessary foundation,' the cur-

rent research would not be possible,.no matter how important the researchers

think the issues are.

A contrasting case is political science. In'this discipline, fore -

moat' researchers, as represented by the participants in the workshop on

"Politics of Elementary and Secondary Education," agree that at present

political scientists have difficulty making useful scientific statements

about the very important issues they are studying because their discipline

is first beginning to develop the necessary theoretical foundation.

The Committee has two recommendaiions in this regard:

(1) That .the 066ice 06 Education peov.ide .through otheA pk3gkam4

the mechanteme 104 caviling the xehutte 06 ba.sic heoca4ch through develop-

ment into application, 'Lathe& .than expect bazie keoecrAcheke to pkoifide the'

pucticat appticationd 06 thee& woxk. The educational RAD Centers are

_promising examples of such mechanisms; and

(2) That the 066ice 06 Education peovide euppont..to baeic keoeakehem

who pkopoee to combine 6a4ic and devetopmentat keaeakch when theik 6a 12

9
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Aoseanch 44 deemed to be o high quatity.

The Form of Programs for Support of Basic Research

The Committee is pleased to note that the Office of Education has

already adopted several programs based on the three COBRE programs and the

Committee recommends that the OUlice 06 Education continue to apowsox a

pagnam 06 majoA grants .and a ptogaam 06 matt panto in euppont o bad it

AosemAckand atAo enCounage, through appnoptinte &wont, the oAganization

and conduct o6 Aoseach wodiehorm.

In addition,ithe Committee recommends that the 066ice 06 Education

experiment with pAogama and ptoceduAos that COBRE did not epecigicatty

attempt. Among those are 6UMINA and tongeA term instituteds; umfdahope that

ateo inctudc ',anticipants who axe UbeAA oi teaeiich in addition to pkoducem

o6 baaicAoseameh; oticited basic Al..sea/1A ptoguma; mechanisms boa auan-

ing the initiation and continuity o6 tongitudinat Ae4eaAch oven a pokiod o6

yeau; inteAdiAciptimay team Ae4eaAch; and pante o6 a 6texibte character

enabting ostabtiehed, highty competent AoseaAchene to pursue pnomioimg tined

o6 .inquiry without having to state in the nedeaxch ptopotat. exactly what

pAoceduAos will be uded at alt points £n the .investigation.

Based on its experience with this and other basic research support

programs, the Committee finds that several principles are crucial to the

long-term success of a basic research program.

. First, because basic research is a process of building on an evolving

scientific field, the evaluation and selection of research projects, partici-

pants in workshops, etc., must be made by individuals who are intimately

familiar with and active in that field. This is important both in attract-

ing good researcherii to the programs and in selecting the best from among
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the applicants. Thus, the Committee recommends that the Mitt o6 Education

..none .that the 4etection o6 4e4olach pltojecto and o6 paktiapanta En

4e4eanch wonk4hop4 and other. 44mita4 *Logan!, be made by independent peek

genets, compooed o6 highty neopec.tetnoseciAchem in the nettuant diociptine4.

The Committee has noted that good basic research is a long-term and

Somewhat unpredictable endeavor. The timing of programs and the continuity

of funding can make a large difference to the productivity of the research

being Supported. Thus, for major research prOjects, it is important that

deadlines be announced well in advance, while for smaller or pilot projects

researchers need to be able to follow a promising lead quickly. In many

cases, the same or even a smaller amount of money will permit greater pro-

ductivity if spread over three or more years
/

than a large grant spent in one

or two. Information about the programs must reach researchers welkin advance

of the deadlines. Therefore, COBRE recommends that .the vaitiou4noseateh Aup-

pont pnognans be cooed noted .4o that dtexitte and eontinai.ty od
.

&inane avaiiabte.

"PO

Support for Basic Research- -Content

Chapters 2 and 3 describe in detail the substantive areas of research

that the Committee finds most promising to education at present. In summary,

COBRE recommends that .the 066ice 06 Education 4uppott noseanch in the dottoto-

ing dieeiptinoAy cam: antimpotogy; biotogy; economics; hiotoqo tingui4-

ticts and oychotinguiestic4; phito4ophy; potiticat 4cience; expethnentat

psychotogy lospedatty That teeming); educattonat p4ychotogy; 4ociat,

onganizationat, and managekiat oychotogy; 4ociotogy; and 4tali4tic4 and

mesas/cement. The Committee further recommends that the 066ice 06 Education

provide tappont 6o4 pkobtem-centered &mac 4e4eanch on onganization,

,4,41
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management and 61nancing 06 Achoots (acute and bene6ita, production 6unc-

tion6, incentive Atmuctutea, technology and capital investment, voucher

6y6tem6); teeming (early childhood, =stay teaming, language acquiosi-

tion, individual di66etencea, acquitting Atmategie6 06 teauting, active

teaming, and adolescent and adult Lemming); patticipation and Aocitxti-

lotion (the Cl0.464.00iN as a Aocial.system, eaiciency o6 pmtlicipation and

motivation, and ac4mi6itIon o6 valuea); education.outaide 4choot4; educa-

tionat myths and history; and hiotogicat study o6 behavioa (genetic 64t4i4

06 individuality, enviaomatat conditions, and biology 06 in6olmmtion

taan66ea).
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DISSEMINATION OF COBRE 'BROCHURE

July 1969*

SOURCE

Appendix 1

APPROXIMATE
NUMBER

American Psychological Association (Selected Members) 320
Committee on Sponsored Projects (American Council on

Education) 9
National Council of University Research Administrators 414
Lists from Committee Members . . 170
Office of Scientific'Personnel (National Research'Council)

Lists of Graduate Departments in:

Psychology, Sociology; Education, History,
Anthropology, Economics, Political Science,
Linguistics, Medicine, Business, and Bio -
sciences 1,200

Members of the Division of Behavioral Sciences 220
Associations 13
External Consultants 125
List from Directory of Information Resources in the

United States . 17
National Training Laboratories Associates 177
National Training Laboratories Fellows 366
Washington RepresentatiVes of Higher Education Institutions 19
National Aiademy of Education .100

Individual Requeste . 150

3,300

3

(Also sent to professional journals with covering letter.)

ame procedure used for'1968 brochure.

;1
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INSTITUTIONS APPLYING FOR SUPPORT UNDEk CORE MAJOR GRANT PROGRAM
(LISTED IN DECREASING ORDER OF NUMBER OF APPLICATIONS

FROM EACH INSTITUTION)
J

University of Michigan 15

Harvard University 12

University of California at Berkeley 11

University of Wisconsin 8

Educational Testing Service 7

Ohio State University 6

State University of New York at Albany 6

University of California at Irvine 6

University,of Chicago 5

Northwestern University S

Oklahoma State University. 5

University of Arizona 5

University, f California at Los Angeles 5

University of Connecticut S

University of Texas at Austin 5

American Institutes for Research 4

Duke University 4

Honeywell Corporation 4

Michigan State University 4

Temple University 4

University of Colorado 4

University of Illinois 4

University. of Oregon
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University of Pennsylvania

Cornell University 3

Kansas State University 3

Institute for Behavioral Research 3

Princeton University 3

Purdue University 3

Stanford University 3

State University of New York at Buffalo 3

University of California at Davis 3

University of Kansas 3

University of Massachusetts 3

University of Minnesota 3

.University of Missouri at Columbia. 3

Univetsity of North Carolina 3

Universitiof Southern California 3

University of Tennessee 3

. Brigham Young. University 2

Carnegie-Mellon University 2

City of Hope Medical. Center (California) 2

Florida State University

Georgia State University

Haskins Laboratories

HUmBRO (George Washington University)

1

Indiana University

Iowa State University

4ohnsjlopicina Univeraity.
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Kenney Rehabilitation Institute

Lehigh Enliversity

Massachusetts Institute of Technology

2

2

-2

Mankato State College 2

.1
New York University 2

Oregon State System of Higher Education 2

Rutgers University 2

State University of New York'at Stony Brook 2

Univarsity of Cincinnati 2

University of California at Santa Barbara 2

University of Georgia

University of Kentucky

University of Michigan Medical School

University of New Mexico

University of Northern Iowa

University of South Florida

University of Texas at El Paso

University. of Utah

University of Washington.

University of Virginia

Urbdate Associates, Inc.

William Alanson White Institute

- ,Wichita'State University

Wisconsin State University

2

2'

2

2

2

2

2
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Albert Einstein College of Medicine 1

American University 1

American College Testing Program 1

American Council on Education 1

Auburn University 1

Baltimore City Hospitals 1

Bolt, Beranek and Newman 1

. Boston College 1

Brandeis University. 1

California State College 1.

Center:forCommunity Research (New York City) 1

Clark University 1: .

'College of Notre.Dame 1'

Colorado State University 1

Columbia University 1

Community Consolidated School District #59 (Illinois)' 1

Computer Graphics, Inc.

Cornell College

Data for Decition Making

Draksyniversity

Duquesne University

Emory liniveisity,

-Fordham University

1

General Programmed Teaching

.Georgetown University

Georgia Institute of TechnOlogy
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Hunter College 1

Illinois State University 1

InfoSci" Inc. 1

Institute for Behavioral Research in Creativity 1

Institute fouCommunity Studies 1

Johns Hopkins Medical School 1

Kelly Scientific Corporation 1

Lake Forest College . 1

Language Research Foundation 1

Lansing School District (MIChigan) 1

LeMoyne College.' 1

London SchoOl of Mconomics 1

Macalester College 1

Merrill-Palmer Institute 1

Massachusetts GineralMospital 1

Memphis State University 1

Miami University 1

410t8omerP.SountY.'.Pubiic. Schools (Pennsylvania) 1

Nankin Mills School District 1

National 'Bureau of Etonomic Research 1

Naval Postgraduate School.

New.Mexito.State University 1

New 'fink Medical College 1.

NeOchool.fozSocialMesearch

North CirolitiaState.University
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Pennsylvania State University

Polytechnic Institute of Brooklyn l

Rensselaer Polytechnic Institute

Sacramento State College

Salk Institute

Science Education Systems

Scientific Educational Systems

Self-employed

Southern College OfOptometry

Southern University

Southern Illinois University

'State University of New York College at Pottsdam

State University of Iowa .
1

Stirling School, Hamden.- Connecticut

Stout State. University

Teachers College, Columbia University

=stir County Community. 011ege

University of Arkansas

University of California at San Diego

University of California at Santa Ciuz

University of Hartford

University of Iowa

University of Hawaii

Univer tyof Mississippi

Univere tyvf-Missouri_at Kansas City

University of Nebraska

1

1

1

1

1

1

1
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University of Nevada

University of New Hampshire 1

University of Pittsburgh. 1

University of Rochester 1

University of Wisconsin at Milwaukee 1

University of Wyoming 1

Utah;State University 1

Vanderbilt University 1

Virginia'Commonwealth Medical School 1

Virginia Polytechnic Institute 1

Wake Forest College 1

Washington State University 1'

Wayne'State University

Worcestei State Hospital 1

Yale University

Zaret-Foundation
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Mad".ini, WI 53706

* Professor Hans Weiler
Department of Political Science
Stanford University
Stanford, CA 94305

* Professor Frederick M. Wirt
School of Education
University of California
Berkeley, CA 94720

* Professor Sheldon Wolin
Department of Political Science
University of California
Berkeley, CA 94720

* Professor Harmon L. Zeigler, Jr.
Department of Political Science
University of Oregon
Eugene, OR 97401

National Academy of Sciences/National Research Council Staff

Dr. Sherman Ross, Executive Secretary
Committee on Basic Research in Education
Division of Behavioral Sciences

Dr. Barbara F. Meeker, Staff Associate
Committee on Basic Research in Education
Division of Behavioral Sciences

Mrs. Carole W. Parsons, Staff Associate
Division of Behavioral Sciences
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RESEARCH WORKSHOP ON
THE POLITICS OP ELEMENTARY AND SECONDARY EDUCATION

STANFORD UNIVERSITY
September 14-19, 1970

1. BAILEY, Stephen K. "Education and the Pursuit of Happiness"

2. BERKE, Joel S. "A Proposed Study of Educational Policy Impact"

3. CRECINE, J. Patrick. "The Politics of Education--Some Thoughts
on Research Directions"

4. ELAZAR, Daniel J. "The Relationship of the School to the Movement
for Community Control"

5. EULAU Heinz. "Political Science and Education: The Long View
and the Short"

6. GIDEONSE, Hendrik. "Some Ideas for Research in the Politics of
Science for Education"

7. GREENBERG, Edward S. "The Civic Miseducation of American Youths
Political Science and Paradigm Change"

8. HESS, Robert D. "Thoughts in memo to workshop coordinator"

9. IANNACCONE, Lawrence. "Research Priorities in the Politics of
Education"

10. :ACOB, Herbert. "Feedback from Changes in the Educational System"

11. LA NOUE, George R. "The Concept of Accountability: A Research
Priority in the Politics of Education Field"

12. LIPSKY, Michael. "On Studying tile Politics of Education"

13. LITT, Edgar. "Sustaining Public Commitment Among the Youngs
Experimental Political Learning"

14. LONG, Norton E. "Community, Neighborhood and Educational Performance"

15. MEYER, John W. "Comparative Research on the Relationships between
Political and Educational Institutions"

16. PETERSON, Paul E. "Models of Decision-Making"

le4
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17. PREW1TT, Kenneth. "Social Selection and Social Citizenship"

18. SALISBURY, Robert H. "If I Had My 'druthers"

19. SHARKANSEY, Ira. "Within-State Distribution& of Educational Spending:
A Coincidental Examination of State-Wide and Sub-State Data"

20. WEILER, Hans N. "Learning to Tolerate Dissent: Political Sociali-

zation, Education and the Meaning of Conflict"

21. WIRT, Frederick M. "American Schools as o Political System"

22. WOLIN, Sheldon S. " ?Glitics, Education, and Theory"

23. ZEIGLER, Harmon L., Jr. "Proposed Research Project"

ti
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PARTICIPANTS

RESEARCH WORKSHOP ON
GRAMMAR AND SEMANTICS OF NATURAL LANGUAGE

* Miss Joan Bresnan
Department of Linguistics and

Foreign Languages
Massachusetts Institute of

Technology
Cambridge, MA 02138

* Dr. Chung-ying Cheng
Department of Philosophy
University of Hawaii
Honolulu, HI 96822

* Mrs. Teresa M. W. Cheng
Department of Linguistics
University of Hawaii
Honolulu, HI 96822

Professor Herbert H. Clark
Department of Psychology
Stanford University
Stanford, CA 94305
(Observer)

* Professor John M. Dolan
Department of Philosophy
The Rockefeller University
York Avenue at 66th Street
New York, NY 10021

Professor Charles Ferguson
Chairman, Committee on Linguistics
Stanford University
Stanford, CA 94305
(Observer)

Dr. Charles Fillmore
Center for Advanced Study in the

Behavioral Sciences
Stanford, CA 94305
(Observer)

* Professor Joyce Friedman
Department of Computer and

Communication Sciences
University of Michigan
Ann Arbor, MI 48104

106

* Dr. Elizabeth Gammon
Instructional Services
Riverside County School System
Riverside, CA 92502
(Workshop Coordinator)

** Professor Henry Hamburger
School of Social Sciences
University of California
Irvine, CA 92664

* Professor Jaakko Hintikka
Department of Philosophy
Stanford University
Stanford, CA 94305

* Professor David Kaplan
Department of Philosophy
University of California
Los Angeles, CA 90024

* Professor Donald Knuth
Department of Computer Science
Stanford University
Stanford, CA 94305

Dr. William Kruskal
Center for Advanced Study in the

Behavioral Sciences
Stanford, CA 94305
(Observer)

* Professor Richard Montague
Department of Philosophy
University of California
Los Angeles, CA 90024

* Professor Julius Moravcmik
Department of Philosophy
Stanford University
Stanford, CA 94305

* Miss Arlene Moskowitz
Department of Linguistics
University of California
Berkeley, CA 94720

A
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* Professor Barbara Hall Partee
Department of Linguistics
University of California
Los Angeles, CA 90024

#0 Professor Stanley Peters
Department of Linguistics
University of Texas
Austin, TX 78712

00 Dr. R. W. Ritchie
Vice Provost for Academic

Administration
University of Washington
Seattle, WA 98105

* Professor Patrick Suppes
Department of Philosophy
Stanford University
Stanford, CA 94305

(Workshop Director)

* Paper
** Joint Paper
#0 Joint Paper

85

Dr. Elizabeth C. Trnugott
English Department
Stanford University
Stanford, CA 94.305

(Observer)

* Professor W. C. Watt
School of Social Sciences
University of California
Irvine, CA 92664

* * Professor Kenneth Wexler
School of Social Sciences
University of California
Irvine, CA 92664

1C7
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RESEARCH WORKSHOP ON
GRAMMAR AND SEMANTICS OF NATURAL LANGUAGE

STANFORD UNIVERSITY
September 17-19, 1970

and
November 20-21, 1970

1. BRESNAN, Joan. "On Sentence Stress and Syntactic Transformations"

2. CHENG, Chung-ying. "On the Problem of Subject Structure in Language
with Application to Late Archaic Chinese"

3. CHENG, Teresa M. W. "A Proposal Concerning Question-mu...4"

4. DOLAN, John M. "Translation, Rationality, and Complexity"

5. FRIEDMAN, Joyce. "Computing and Case Grammar"

6. GAMMON, Elizabeth. "A Syntactic Analysis of Some First-Grade Readers"

7. HAMBURGER, Henry. "On the Insufficiency of Surface Data for the
Learning of Transformational Languages" (with Wexler)

8. HINTIKKA, Jaakko. "Grammar and Logic: Some Borderline Problems"

9. KAPLAN, David. "DTHAT"

10. KNUTH, Donald. "Examples of Formal Semantics"

11. MONTAGUE, Richard. "The Proper Treatment of Quantification in
Ordinary English"

12. MORAVCSIK, Julius. "The Problem of the Semantics of Mass Terms in
English"

13. MOSKOWITZ, Arlene. "The Concept of Unit in Child Grammar"

14. PARTEE, Barbara Hall. "Intensional Isomorphism and Deep Structure"

15. PETERS, Stanley. "On Restricting the Base Component of Transforma-
tional Grammars" (with Ritchie)

16. RITCHIE, R. W. "On Restricting the Base Component of Transformational
Grammars" (with Peters)

I' fi
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17. SUPPLS, Patrick. "semantics of Cnntext-Free Fragments of Natural
Languages"

18. WATT, W. C. "Late Lexicalizations"

19. WEXLER, Kenneth. "On the Insufficiency of Surface Data for the
Learning of Transformational Languages" (with Hamburger)

3
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PARTICIPANTS

RESEARCH WORKSHOP ON
LANGUAGE COMPREHENSION AND THE ACQUISITION OF KNOWLEDGE

* John B. Carroll
Educational Testing Service
Princeton, NJ 08540.

(Workshop Director)

* Dr. Wallace L. Chafe
Department of Linguistics
Dwinelle Hall
University of California
Berkeley, CA 94720

* Dr. Edmund B. Coleman
Professor of Psychology
University of Texas
El Paso, TR 79999

* Dr. Edward J. Crothers
Department of Psychology
University of Colorado
Boulder, CO 80302

* Dr. Lawrence T. Prase
Learning and Instructional Processes

Research Group
Bell Telephone Laboratories
Murray Hill, NJ 07971

* Dr. Carl Frederiksen
Institute of Human Learning
University of California
Berkeley, CA 94720

* lay O. Treadle
Educational Testing Service
Princeton, NJ 08540
(Workshop Coordinator)

** Dr. Kenneth S. Goodman
College of Education
Reading Miscue Research
Wayne State University
Detroit, M1 48202

* Paper

** Joint Paper
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* Dr. Peter Herriot
Hester Adrian Research Centre
University of Manchester
Manchester H13 9PL, England

* David R. Olson
Ontario Institute for

Studies in Education
252 Bloor Street, West
Toronto 5, Ontario, Canada

** William DP Page
University of Chicago
Chicago, IL 60637

Dr. Ernst Z. Rothkopf
Learning and Instructional

Processes
Bell Telephone Laboratories
Murray Hill, NJ 07971

* Dr. Michael Scriven
Graduate School of Education
Harvard University
Appian Way
Cambridge, MA 02138

* Dr. Robert Simmons
Department of Computer
University of Texas
Austin, TX 78731

Sciences

* Dr. Thomas G. Sticht
Human Resources Research

Organisation
Post Office Box 5787
Presidio of Monterey, CA 93940

* Dr. Thomas Trabasso
Department of Psychology
Princeton University
Princeton, NJ 08540
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RESEARCH WORKSHOP ON
LANGUAGE COMPREHENSION AND THE ACQUISITION OF KNOWLEDGE

ROUGEMONT, NORTH CAROLINA
March 30 to April 4, 1971

1. CARROLL, John. "Defining Language Comprehension: Some Speculations"

2. CHAFE, Wallace. "Discourse Structure and Human Knowledge"

3. COLEMAN, Edmund. "Engineering Comprehension with Reading Instruction"

4. CROTHERS, Edward. "Memory Structure and the Recall of Discourse"

5. PRASE, Lawrence. "Maintenance and Control in the Acquisition of
Knowledge from Written Materials"

6. FREDERIKSEN, Carl. "Effects of TaskIr.,.,-'uced Cognitive Operations
on Comprehension and Memory Prnotrne0"

7. FREEDLE, Roy. "Language Users as Fallible Information-Processors:
Imrlications for Measuring and Modeling Comprehension"

8. GOODMAN, Kenneth. "Reading: Meaning Construction or Reconstruction"
(with Page)

9. HERRIOT, Peter and LUNZER, E. A. "Comprehension and Cognitive DeVel-
opment"

10. OLSON, Pavid. "Language Use for Communication, Instruction, and
ThinkIng"

11. PAGE, William. "Reading: Meaning Construction or Reconstruction"
(with Goodman)

12. ROTHKOPF, Ernst. "Structural Text Features and the Control of Pro-
cesses in Learning from Written Materials"

13. SCRIVEN, Michael. "The Concept of Comprehension: From Semantics
to Software"

14. SIMMONS, Robert. "Some Semantic Structures for Representing English
Meanings"

15. STICHT, Thomas. "Factors Affecting Learning by Listening"

16. TRASASSO, Thomas. "Mental Operations in Language Comprehension"
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PARTICIPANTS

RESEARCH WORKSHOP ON
SOCIOLOGICAL THEORY AND RESEARCH IN EDUCATION

Barry Anderson
Graduate Institute of Education
Washington University
St. Louis, MO 63130

C. Arnold Anderson, Director
Comparative Education Center
University of Chicago
Chicago, IL 60637

Ronald G. Corwin
Department of Sociology
Ohio State Univaraity
Columbus, OH 43210

Junius A. Davis, Director
Educational Testing Service
Southeastern Office
Durham, NC

Irvin Deutscher
Department of Sociology.
Case Western Deserve Univeraity
Cleveland, OH 44106

Jerome B. Dusek
Department of Ptyct,logy
Syracuse Univeraity
Syracuse, MY 13210

Bruce R. Eckland
Department of Sociology
University of North Carolina
Chapel Hill, NC 27514
(Workshop Director)

* Glen H. Elder, Jr.
Department of Sociology
University of North Carolina
Chapel Hill, NC 27514

David L. Featherman
Department of Rural Sociology
College of Agricultural and

Life Sciences
University of Wisconsin
Madison, WI 53706

Richard P. Gale
Department of Sociology
University of Oregon
Eugene, OR 97403

Michael T. Hannan
Department of Sociology
Stanford University
Stanford, CA 94305

Howard Hjelm, Director
Diviaion of Research
National Center for Educational

Research and Development
U. S. Office of Education
Washington, DC 20202

Donald W. Light, Jr.
Department of Sociology
Princeton University
Princeton, NJ 08540

Thomas F. Mayer
Department of Sociology
University of Colorado
Boulder, CO 80302

Byron Matthews
Departm;.ataf Sociology
Univeraity of North Carolina
Chapel Rill, 11C 27514
(Workshop Coordinator)

James Michaels
Department of Sociology
Univeraity of North Carolina
Chapel Hill, NC 27514

Carolyn C. Perrucci
Department of Sociology
Purdue University
Lafayette, IN 47904

Paul M. Roman
Department of Sociology
Newcomb College, Wane Univeraity
New Orleans, LA 70118



David R. Segal
Department of Sociology
University of Michigan
Any: Arbor, MI 48104

Marion F. Shaycoft
(Substitute: John Claudy)
American Institutes for Research
Post Office Box 1113
Palo Alto, CA 94302

Miles E. Stepson
Department of Sociology
Stanford University
Stanford, CA 94305
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Joe L. Spaeth
National Opinion Research

Center
University of Chicuho
Chicago, IL 60637

Michael Useem
Department of Sociology
Harvard University
Cambridge, MA 02138

National Academy of Sciences/National Research Council Staff

Dr. Sherman Ross, Executive Secretary
Committee on Basic Research in Education
Division of Behavioral Sciences

Dr. Barbara F. Meeker, Staff Associate
Committee on Basic Research in Education
Division of Behavioral Sciences

A
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RESEARCH WORKSHOP ON
SOCIOLOGICAL THEORY AND RESEARCH IN EDUCATION

MYRTLE BEACH, SOUTH CAROLINA
May 2-7, 1971

1. ANDERSON, C. Arnold. "Salient Theses in Theory and Research on
the Sociology of Education"

2. CORWIN, Ronald G. "On the Significance of Educational Organisations"

3. ELDER, Glen H. "Socialisation and Personality in Education: A
View from Social Psychology"
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PARTICIPANTS

RESEARCH WORKSHOP ON
HIGHER EDUCATION: EQUITY AND EFFICIENCY

Gary S. Becker
University of Chicago
Chicago, IL 60637

* Samuel Bowles
Department of Economics
Harvard University
Cambridge, MA 02138

Mary Jean Boman
University of Chicago
Chicago, IL 60637

O. R. Brownies
University of Minnesota
Minneapolis, MN 55455

** Barry R. Chiswick
Department of Economics
Columbia University
New York, NY 10027

Edward Denison
The Brookings Institution
1775 Massachusetts Avenue N.W.
Washington, DC 20036

Richard freeman
University of Chicago
Chicago, IL 60637

Bruce Gardner
North Carolina State University
Raleigh, NC 27607

* Zvi Griliches
Department of Economics
Harvard University
1737 Cambridge Street
Cambridge, hi 02138

* W. Lee Hansen
Department of Economics
University of Wisconsin
Social Science Building
Wolfson, WI 53706

f Robert Hartman
The Brookings Institution
1775 Massachusetts Avenue N.W.
Washington, DC 20036

* Dr. John Horse
National Bureau of Economic

Research, Inc.
261 Madison Avenue
New York, IT 10016

* Harry G. Johnson
Department of Economics
University of Chicago
Chicago, IL 60637

Thomas Johnson
Southern Methodist University
Dallas, TX 75222

Anne Krueger
University of Minnesota
Minneapolis, MN 55455

Walter McMahon
University of Illinois
Urbana, IL 61801

Joseph Pechman
The Brookings Institution
1775 Massachusetts Avenue N.W.
Washington, DC 20036

* Theodora W. Schultz
Department of Economic.
University of Chicago
Chicago, IL 60637
(Workshop Director)

Berry Silberman
Associate Comeissioner
National Center for Educational

Research and Development
U. S. Office of Education
Washington, DC 20202

115
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Paul 'Subs=
University of Pennsylvania
Philadelphia, PA 19104

Luther Tweeten
Oklahoma State University
Stillwater, 01 74d74

Burton Weisbrod
University of Wisconsin
Madison, WI 53706

Finis Welch
National Bureau of Economic

Research, Inc.
261 Madison Avenue
Nev Tack, NY 10016

Douglas Windham
University of North Carolina
Greensboro, NC 27412

* Paper
** Joist paper old' Jacob Meer, Iletiosal Pane of Teeesele leesorch, Ise.,

261 Illellsee krrass, 14r Tee% IR 10016
0 Joint Paper
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RESEARCH WORKSHOP ON
NIGHER EDUCATION: EXN1117 AND EFFICIENCY

CHICAGO, ILLINOIS
Juno 7-10, 1971

1. DOOM, Samuel. "Schooling and Inequality from Generation to
Generation"

2. CREMWECK, Earryond MINCER, Jacob. "Changes in Schooling, Age
and Earnings Since 1939 and Effects Upon the Distribution of
Personal Income"

3. mucus, Zvi. "Education, Income and Ability"

4. HAWSER, W. Lee. "Proposals for Financing Nigher Education and
Their Implications with Respect to Equity"

5. HARMAN, Robert. "Distributional Effects of Various Methods of

Financing Higher Education" (with Pechman)

6. BAUM John. "Ability and Schooling as Determinants of Lifetime
Earnings"

7. JOHNSON, Barr, C. "The Alternatives Before Us"

8. MOMS, Joseph. "Distributional Effects of Various Methods of
Plumncing Higher Education" (with Hartman)

9. SCIDI/2, Theodore V. "Optimal Investment in College Instruction:

The Efficiency-Rarity Quendery"
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* Dr. Fred Attneave
Department of Psychology
University of Oregon
Eugene, OR 97403

* Dr. Robert A. Mork
Department of Psychology
University of Michigan
Ann Arbor, MI 48104

* Dr. Gordon R. lower
Department of Psychology
Stanford University
Stanford. CA 94305

* Dr. William R. Estes
Rockefeller University
New York, NT 10021

* Dr. Wendell R. Corner
Department of Psychology
Tale University
New Haven, CT 06510

* Dr. Earl Hunt
Department of Psychology
University of Vsalsgton
Seattle, 1 98105

Dr. Neal F. Moses
Department of Psychology
Ohio State University
Celmibms, OR 43210

* Dr. Alvin Liberians
Department of Psychology
University of Connecticut
Starr', CT 06268

a Palter
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PARTICIPANTS

RESEARCH WORKSHOP ON
THEORY IN LEARNING AND/UUMORT

118

* Dr. Edwin Martin
Department of Psychology
University of Michigan
Ann Arbor, MI 48104
(Workshop Coordinator)

Dr. Arthur W. Melton
Department of Psychology
University of Michigan
Ann Arbor, HI 48104
(Workshop Director)

* Dr. George A. Miller
Institute for Advanced Study
Princeton, NJ 08540

* Dr. Allen Newell
Carnegie-Mellon Univerilty
Schenley Park
Pittsburgh, PA 15213

* Dr. Michael Posner
Department of Psychology
University of Oregon
Eugene, OR 97403

* Dr. Jack Richardson
Department of Psychology
State University of NeurTork
Binghamton, NT 13901

Dr. Renton J. Underwood
Department of Psychology
Northwestern University
Evanston, IL 60201

* Dr. Delos D. Mao=
Department of Psychology
Ohio State University
Columbus, ON 43210
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RESEARCH WORKSHOP ON
CODING THEORY IN LEARNING AND MEMORY

WOODS HOLE, MASSACHUSETTS
August 2-8, 1971

1. ATTNEAVE, Fred. "The Representation of Physical Space"

2. 8JOIK, Robert A. "The Power of Positive Forgetting: A Theoretical

Review of Cueing-To-Forget Research"

3. BOWER, Cordon H. "Stimulus-Sampling Theory of Encoding Variability"

4. ESTES, W. K. "An Associative Basis for Stimulus Coding" ill

5. GARNER, Wendell R. "Information Integration and Form of Encoding"

6. HUNT, Earl. "The Memory We Mist Have"

7. JOHNSON, Neal F. "Organization and the Concept of a Memory Code"

8. LIBMAN, Alvin M., MATTINGLEY, Ignatius C., and TURVEY, Michael
T. "Language Codes and Memory Codes"

9. MARTIN. Edwin. "Stimulus Encoding in Learning and Transfer"

10. MILLER, George A. "English Verbs of Motion: A Case Study in Semantics
and Lexical Memory"

11. NEWELL, Allen. "On Mechanisms for Coding the Stimulus: Preliminary

Pass"

12. POSNER. Michael I., and HAIKU, Robert E. "Traces, Concepts and

Conscious Constructions"

13. RIC:HAMMON, Jack. "Encoding and Stimulus Selection in Paired-Associate
Verbal Learning"

14. UNDERWOOD, Kenton J. "Are We Overloading Memory"

15. WICKENS, Delos D. "Oa Selective Emphasis of Alternative Encoding
Features"

119
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PARTICIPANTS

RESEARCH WORKSHOP ON
GENETIC ENDOWMENT AND ENVIRONMENT IN THE DETERMINATION OF BEHAVIOR

Dr. V. Flying Anderson
Dight Institute for Human Genetics
University of Minnesota
Minneapolis, MN 55455

Dr. Ernst W. Gosport
Department of Biology
University of Rochester
Rochester, NT 14627
(Workshop Director)

Professor J. C. Dairies
Institute for Behavioral Genetics
University of Colorado
Boulder, CO 80302

Dr. Theodosius Dobehanaky
C/0 Professor P. Allard
Department of Genetics
University of California
Davis, CA 95616
(Observer)

Dr. Bruce X. Eckland
Department of Sociology
University of North Carolina
Chapel Rill, MC 27514

Dr. Lee Ehnen
Division of Natural Sciences
State University of New `fork
furchasa, NT 10577
(Workshop Coordinator)

* Dr. L. Erlenmeyer-Kinling
Associate Research Scientist
New `fork Stets Psychiatric Institute
722 West 166th Street
New `fork, MT 10032

Dr. John L. Fuller
State University of New `fork
Department of Psychology
Division of Science and Mathematics
Binghmaton, NT 13901

Dr. Benson Ginsburg
Department of Neural Sciences
University of Connecticut
Storrs, CT 06268

Dr. Laurence Goebel
Basic Research Branch
National Center for Educational

Research and Development
U. S. Office of Education
Washington, DC 20202

** Professor I. L. Gottesman
Coordinator of Research and

Training in Behavioral Genetics
University of Minnesota
Minneapolis, MN 55455

** Dr. Leonard L. Heston
Department of Psychiatry
University of Iowa
500 Newton Road
Iowa City, IA 50240

Dr. H. Thomas James, President
The Spencer Foundation
Chicago, IL 60611

Dr. Arthur R. Jensen
Institute for Human Learning
University of California
Berkeley, CA 94720

Dr. Susi Tared -Sentibanaz
The Rockefeller University
`ffork Avenue at 66th Street
New 'fork, NT 10021
(Observer)

Dr. Aubrey Manning
Department of Zoology
University of Edinburgh
West Mains Road
Edinburgh, EH 9 33T, Scotland
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* Dr. Gerald E. McClean, Director
Institute for Behavioral Genetics
University of Colorado
Boulder, CO 80302

* Dr. Newton E. Morton, Director
Population Genetics Laboratory
University of Nevelt
2411 Dole Street
Honolulu, HI 96822

0# Professor A. Motulsky
School of Medicine
University of Washington
Seattle, WA 98105

#1 Dr. G. Oman
School of Medicine
University of Washington
Seattle, WA 98105

* Dr. P. A. Parsons
Department of Genetics and

Human Variation
LaTrobe University
Bundoora, Victoria 3083, Australia

* Dr. Claudine Petit
Universite de Paris
Faculte des Sciences
Laboratoire de Biologie Animal.

. CPEM 3, 12, rue Cuvier
Paris, Ve, France

Dr. William S. Pollitzer
Department of Anatomy and

Anthropology
University of North Carolina
Chapel Hill, NC 27514

Dr. S. Prakash
Department of Biology
University of Rochester
Rochester, NY 14627

Dr. W. R. Thompson
Professu and Chairman
Department of Pbychology
Queens University
Kingston, Ontario, Canada

* Dr. Ethel Tobach
Department of Animal Behavior
American Museum of Natural History
Central Park West at 79th Street
New YOrk, NY 10024

* Professor Steven G. Vandenberg
Department of Psychology
University of Colorado
Boulder, CO 80302

Dr. Peter Workmen
Department of Pediatrics
Mt. Sinai School of Medicine
Fifth Avenue and 100th Street
New York, NY 10029

National Academy of Sciences/National Research Council Staff

Dr. Sherman Ross, Executive Secretary
Committee on Basic Research in Education
Division of Behavioral Sciences

Dr. Barbara F. Meeker, Staff Associate
Committee on Basic Research in Education
Division of Behavioral Sciences

* Paper
** Joint Paper
H Joint Paper

121
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RESEARCH WORKSHOP ON
GENETIC. ENDOWMENT AND ENVIRONMENT IN

THE DETERMINATION OF BEHAVIOR
RYE, NEW YORK

- October 3-8, 1971

1. DE FRIES, J. C. "Quantitative Aspects of Genetics and Environment
in the Determination of Behavior"

2. ERLENMEYER-KIMLING, L. "Gene-Environment Interactions and the
Variability of Behavior"

3. GOTTESMAN, I. I. "Human Behavioral Adaptations--Speculations on
their Genesi'i" (with Heston)

4. HESTON, L. L. "Rumen Behavioral Adaptations--Speculations on their
Genesis" (with Gottesman)

5. MC CLEARN, Gerald E. "Generic Determination of Behavior (Animal)"

6. MORTON, N. E. "Human Behavintal Genetics"

7. MOTULSKY, Arno G. "Biochemical Genetics and the Evolution of Human
Behavior" (with Omenn)

8. OMENN, Gilbert S. "Biochemical Genetics and the Evolution of Human
Behavior" (with Motulsky)

9. PARSONS, P. A. "Genetic Determination of Behavior (Mice and Men)"

10. PETIT, Claudine. "Qualitative Aspects of Genetics and Environment
in the Determination of Behavior"

11. TOBACR, Ethel. "The Meaning of Cryptohomunculus"

12. VANDENBERG, S. G. "The Future of Human Behavior Genetics"
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WORKSHOP ON GENETIC ENDOWMENT AND ENVIRONMENT IN THE DETERMINATION OF BEHAVIOR

October 3-8, 1971

Ernst Caspari - Director
Lee Ehrman - Coordinator

Day I Quantitative aspects of genetics and environment in the
determination of behavior

Day II

Day III

Consultant: J. DeFries Discussant: J. Fuller

Qualitative aspects of genetics and environment in the
determination of behavior

Consultant: C. Petit

Genetic determination of behavior

Consultant: G. McClearn

Genetic determination of behavior

Consultant: P. Parsons

Relationship between behavior and

Consultant: I. Gottesman
Consultant: Motulsky b Omenn

Discussant:

(animal)

Discussant:

(human)

Discussant:

evolution

A. Manning

S. Prakash

L. Heston

Discussant: W. Poll/tzer
Discussant: E. Anderson

Day IV Gene-environment interaction in determining behavior

Consultant: L. Erlenmeyer-Klmling Discussant:W. Thompson
Consultant: E. Tobach Discussant: A. Jensen

Day V MethodOlogy in the analysis of human behavior genetics

Consultant: N. Morton
Consultant: S. Vandenberg

Discussant: P. Workman
Discussant: B. Ginsburg

4
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INSTITUTIONS APPLYING FOR SUPPORT UNDER COBRE SMALL GRANT PROGRAM
(LISTED IN DECREASING ORDER OF NUMBER OF APPLICATIONS

FROM EACH INSTITUTION)

Temple University 18

University of Wisconsin at Madison 17

Southern Illinois University 13

University of Texas at AUstin 13

Harvard University 11

Indiana University at Bloomington 11

University of Hawaii 11

New York University 8

University of Colorado 8

Ohio State University 7

Case Western Reserve University 6

Stanford University 6

University of Nebraska 6

Iowa State University 5

Texas AAM University 5

University of California at Santa Baibara 5

University of Chicago 5

University of Delaware 5

University of Tennessee 5

Washington State University 5

Washington University 5

Western Michigan University 5

Brigham Young University 4
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Brown University 2

Carnegie-Mellon University 2

Columbia University 2

Columbia University -- Teachers College 2

Cornell University 2

Drake University 2

George "Ashington University 2

Georgia Southern College 2

Humboldt State College 2

Indiana University of Pennsylvania 2

Marquette University 2

Medical University of South Carolina 2

National Bureau of Economic Research 2

New Mexico State University 2

Northwestern University 2

Oakland University 2

Purdue University 2

Rockefeller University 2

Rutgers University 2

Sacramento State College 2

State University of New York at Albany 2

State University of New York at Buffalo 2

State University of New York at Fredonia 2

State University of New York at Stony Brook 2

Temple University Medical School 2

Tougaloo College 2
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Tufts University 2

University of California at Riverside 2

University of Detroit 2

University, of Houston 2

University of Missouri at Columbia 2

University of Nevada 2

University of North Dakota 2

University of South Carolina 2

University of Washington 2

University of Wisconsin at Milwaukee 2

Wayne State University 2

West Chester State College 2

Western Carolina University 2

Wisconsin State University 2

Alabama Aliti University 1

American Institutes for Research (Washington, DC) 1

Austin (Texas) -State School 1

Bowdoin College 1

Bowman Cray Medical School (Wake Forest University) 1

Bucknell University 1

California State Colleges 1

California State College at Los Angeles 1

California State Polytechnic Univiesity 1

Calvin College 1

Catholic University of America 1

Central College
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Clemson University

Colgate University

Colorado State University

Converse College

DePaul University

East Stroudsburg State Collage.

Eastern Kentucky University

Educational Testing Service

Emmanuel College

Emory University

Florida Southern College

Florida Technical University

Hampshire College

Illinois Institute of Technology

Indiana State University

Indiana University at Fort Wayne

Indiana University Samtheast

Iona College

Kansas State University

Lake Forest College

Lawrence University

Levis and Clark Community College

Loras College

Louisiana State University

Lynchburg College

Malcolm Bliss Mental Health Canter
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ilansfield State College 1

Midwestern University 1

Mills College of Education 1

Monticello College 1

Moorhead State College 1

National Assessment of Educational Progress 1

Oregon State University 1

Princeton University 1

Rice University 1

St. Lawrence University. 1

St. Norbert College 1

San Jose State College 1

Smith College 1

Southwestern State College 1

State University of.New York College at Brockport 1

State University of New York College at Buffalo 1

State University of New York College at Geneseo 1

State University of New York College at Oneonta 1

Syracuse University 1

Tarkio College 1

Tulane University (Newcomb College) 1

Tuskegee Institute 1

University of Alaska 1

University of California at Los Angeles 1

University of California at San Diego 1

University of Connecticut 1
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University of Dayton 1

University of Denver 1

University of Georgia 1

University of Hawaii at Hilo 1

University of Illinois at Champaign 1

University of Kansas 1

University of Minnesota 1

University of Mississippi 1

University of Montana 1

University of New Mexico 1

University of Oregon 1

University of Pennsylvania 1

University of Rhode Island 1

University of South Dakota 1

University of South Florida 1

University of Texas at Arlington 1

University of Wisconsin Medical Center 1

University of Wyoming 1

Utah Speech and Hearing Center 1

Vanderbilt University 1

Virginia Commonwealth University 1

Virginia Polytechnic Institute 1

Washington and Lee University 1

Washington College 1

Weber State College 1

Wesleyan University 1
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Western Illinois University

Western Washington State College

Wichita State University

Williams Collage

Wofford Collage
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1

1

1
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